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PREFACE 
Current ly , the swine indus try i s  emphas iz ing produc t ivity from 
farrow to f inish . Product ion goals  are s e t  to farrow 2 . 2  l i t ters  pe r 
ye ar , farrow 23 p ig s  per g il t  per year , farrow 26 . 4  p ig s  pe r s ow per  
year , we an 1 9 . 8  p ig s  per g i l t  per ye ar , wean 24 . 2  p ig s  per  s ow per 
year , farrow p ig s  averag ing 1 . 5 9  kg , wean p ig s  averag ing 7 . 27 kg at 
3 . 5 wk of  age ,  and marke t 1 05 -kg hog s at 165 d of age (Mayro s e  et a l . ,  
1 9 85 ) . 
1 
Nat ionwide, the s e  goals  have not been me t despite  a l l the 
management and techn ic al improvement s of the pas t few year s . The 
nat ional average i s  only 7 . 5 p ig s  weaned per lit ter and abou t 1 . 7 
lit ters per s ow per year . This t rans lates to approx ima t e l y  1 2  p ig s  
weaned per sow per year . In the pas t 5 to 1 0  years , this f igure has 
s t imu lated the u t i l i z at ion of  the whit e breeds in swine herd s . The 
white or mo the r  breeds inc lude Che s ter White ,  Landrace , Larg e Whit e , 
and Yorkshire . The white  s ows are not ed for the ir larg e l it t er s  and 
increased milking and mo thering abi l ity . The inc reased produc t ivity , 
however , has s t irred the ques t ion of add it iona l feed requ irement s  for a 
more produc t ive femal e . Thi s  que s t ion is importan t  as feed c o s t s  are 
the major por t ion of ope rat ing expens e s  for the hog produc e r . Swine 
producers are s e arching for a feed ef f ic ient , produc t ive fema l e . With 
more produc t ive s ows , fewer sows c ou ld be ma intained in the herd to 
produce the s ame number of  p ig s . Th is wou ld me an lower c ap i t al 
inves tment if feed co s t s  were not increased s ignif ican t ly . 
2 
Lit t le contro l led res e arch has been conduc t ed in the 
Un ited States to e s tabl is h  the calor ic intake requ irement of  the whit e 
sows during g e s t at ion . The Nat iona l Res e arch Counc i l  ( NRC, 1 97 9 )  
energy int ake recommend at ion i s  6 . 1 Me al o f  Dig e s t ibl e  Ene rgy ( DE )  or 
5 . 8 Mea l  of Metabo l i zabl e  Energy (ME ) and the result of p e r iod ic 
reduc t ions from the 1 95 0 ' s  unt i l  the late 1 96 0 ' s .  The pract ic e  of 
keep ing sows in thin to mode rate cond it ion has no t changed s inc e the 
1 96 0 ' s  ( Seerley and Ewan , 1 9 83 ) . The NRC ( 1 97 9 )  energy intake 
recommend at ion is  based  l arg e ly on res e arch with t rad it ional three-way 
cro s s bred s ows . This res e arch pro j ec t  was des igned to de termine if s ow 
produc t ivity d iffe red between sows fed 6 Me al of  ME daily dur ing 
g e s t at ion or 9 Mea l of ME daily dur ing ge.s tat ion . 
3 
REVIEW OF LITE RATURE 
Feed ing s tud ie s  on g rav id s ows dur ing ges tation and l ac t a t ion 
per iods have been va luabl e for a be tter und ers tand ing of  baby p ig 
survival , energy res erves a t  birt h ,  milk produc t ion , s ow cond it ioning , 
and s ow rebreed ing performanc e ( Seerley and Ewan , 1 9 83 ) . Thi s  the s i s  
wil l  review the effect of g es t at ion energy intake o n  s ow p roduc t ivity . 
Gestation energy inf luenc e on s ow p roduc t ivity i s  commonly eva luated by 
sow we ight and cond it ion chang es , s ow lactat ion feed consumpt ion , p ig 
data from birth to wean ing , rebreed ing perfo rmanc e ,  and long evity . 
Sow We ight Change 
A wide array o f  energy l eve l treatment s  has been t e s t ed on 
various breeds to determine the min imum caloric intake needed for 
maximum rep roduc t ive performanc e .  The mo s t  current g e s t a t ion energy 
res earch eva lua ted by Wil l i s  and Maxe l l  ( 1 984) compared 6 . 2 and 
7 . 4 Mea l  of DE and found d ie t ary energy leve l did not af fec t we ight 
g ain . We ight g a ins d id inc reas e for the higher energy treatment from 
0 to 60 d of g e s t at ion , but the las t half  of g es t at ion we ight g ain was 
depres sed due to low ambient temperatures for both treatment s .  
However ,  Libal and Wahl s trom ( 1 97 7 )  d iffer with Wil l i s  and Maxel l as 
they found that g e�t at ion we ight gains for s ows receiving 4 . 0 , 5 . 0 ,  
6 . 0 ,  or 7 . 0 Me al of ME d aily inc reas ed s igni f ican t ly in a l inear 
manner .  A s ign i f i c ant quadrac t i c  response of  ges tation we ight g a in was 
observed when sows were fed 3 . 0, 4 . 5 , 6 . 0 ,  or 7 . 5 Mea l of ME daily 
through three reproduc t ive cyc les  (Frobish e t  al . , 1 97 3 ) . Baker e t  al . 
4 
( 1 96 8 )  also  reported a quadrat ic ges tat ion we ight g ain increase  as 
c aloric intake inc reas ed . Fe ed ing l eve ls  wer� . 9 ,  1 . 4 ,  2 . 4 ,  or 3 . 0 kg 
per day . Fro bish e t  a l .  ( 1 96 4 ,  1 96 6 )  and Fro bish ( 1 96 8 )  s tudie d  
ges tation energy l eve l s  o f  6 . 0 and 1 2 . 0  Meal o f  ME, 5 . 4 and 1 0 . 8 Me a l  
of ME, and 3 . 2 and 6 . 0 Me al o f  ME, respe c t ive ly . I n  a l l s tudie s , the 
sows fed the h igher energy l eve ls g a ined more we ight dur ing pregnanc y . 
A po s it ive corre lation o f  energy intake and ges tation weight g ain was 
a l so conf irmed by Brown and Tucker ( 1 96 6 )  fe ed ing . 90 ,  1 . 8 1 , or 2 . 82 kg 
per d ay ;  Se lf e t  a l . ( 1 960) feed ing 1 . 3 6 , 2 . 05 , or 2 . 7 3  kg daily ; and 
Vermedahl e t  a l . ( 1 96 8 )  as we l l  as Parker and C l awson ( 1 96 7 ) feed ing 
1 .3 6  or 2 . 27 kg per d ay .  To further i l lus trate this ges tat ion we ight 
gain re lat ionship o f  trad it iona l c ro s s br�d females , C l awson e t  al . 
( 1 96 3 )  and Dean and Tr ibble ( 1 96 0)  reported l es s  fe ed int ake resul ted 
in les s pregnancy we ight g ain .  The l i terature c it ed prio r  t o  this 
point was bas ed on experiment s  with t rad it iona l. cro s s bred s ows of 
mainly Duroc , Hamp sh ire , and Yorkshire background or in conjunc t ion 
with a variety of purebred s .  Lodge et  al . ( 1 96 6 b ,  1 96 9 )  and E l s ley 
et  a l . ( 1 96 8 ,  1 96 9 ) , however ,  have evaluated the effect of  g e s t ation 
energy on Large White , Landrace ,  or Larg e Whit e x Landrac e s ow 
product ion . Large Whi t e  sows fed 2 . 7 3  kg daily during pr egnancy g a ined 
twice as much we ight as tho s e  fed 1 . 82 kg daily ( Lodge , 1 96 9 ) . El s ley 
et  al . ( 1 96 9 )  fed Larg e Wh ite , Land race , and Larg e White x Land race 
sows 1 .6 ,  2 . 4 ,  or 3 . 2 kg daily for three consecut ive farrowing�.  Gro s s . 
gestat ion we ight gain inc reased l inearly as feed intake inc reas ed . 
Large Whi te  g il ts fed 5 . 2 Me a l  of  ME g ained les s during ges tat ion than 
tho se fed 8 . 3 Me al  of ME ( E l s ley et a l . ,  1 96 8 ) . This work conf irmed 
the resu lts o f  the ear ly work by Lodg e e t  al  • .  ( 1 966b) . Therefore , 
regardles s of  breed, s ows g a in more dur ing ges tation with inc reased 
energ y cont ent or feed ing leve l .  
Bowland ( 1 96 4) reported a po s it ive corre lation be twe en 
ges tat ion we ight gain and weight loss  dur ing lactat ion . To furthe r 
i l lus trate, Baker e t  a l . ( 1 96 8 )  reported that we ight g a in dur ing 
g es t ation had a greater e f fe c t  on subs equent weight dur ing l ac t a t ion 
than d id ' feed consumpt ion dur ing lac t at ion. Othe r res e arch ut i l i z ing 
gestation energy leve l s  r ang ing from 3 to 9 Me al per day has produc ed 
s imilar results  (Dean and Tribble, 1 96 0 ;  Lodge et al . 1 96 6 b ;  C l awson 
e t  al . 1 96 3 ; Meade e t  a l . ,  1 96 6 ; Els ley e_t al . ,  1 96 8, 1 96 9 ; Fro bi sh ,  
1 96 8, 1 97 0 ;  Vermedahl e t  al . ,  1 96 8 ;
. 
Lodge, 1 96 9 ; Libal and Wahl s trom , 
1 97 7 ) . Thes e tr ia ls d emons trated that higher c alor ic intake dur ing 
ges tat ion was as soc iated with inc reas ed we ight gain in pregnancy but 
les s we ight gain or g reater we ight loss  in lact at ion . 
Sow Fat Change 
5 
Few res e archers have monitored body fat cond it ion throug hout a 
sow ' s  reproduc t ive cyc l e . Backfat changes are not as conc i s e ly def ined 
as we ight chang es . A mature s ow ' s  we ight change o ther than p regnancy 
we ight·gains oc curs e ither by increas ing or decreas ing body fat or 
musc le tis sue . Whi t t emore et a l . ( 1 9 80)  rep orted an inc reas e in body 
we ight by s ows in subsequent parities but a decrease in body fat . 
Thus ,  anima l s  appe ared t o  use up fat in lac tat ion but to g a in le an in 
pregnancy and become les s cond it ioned at inc reas ed we ight s . Dean and 
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Tr ibb le  ( 1 96 0) monitored ind ividual sow backfat me asurement s  ove r the ir 
ent ire reproduc t ive cyc l e .  The s ows fed to obtain the des i red NRC 
we ight g a in gained b ackfat  dur ing g e s tat ion but l os t  backf a t  dur ing 
l ac t at ion .  The other g roup of sows was fed to gain two-thirds a s  much 
as the f ir s t  g roup and los t  backfat dur ing both g e s tat ion and 
lac tat ion .  Ges t at ion backfat me asurement s  were greater f or s ows fed 
2 . 3 kg daily than those fed 1 . 8 kg daily (Frape e t  al . ,  1 9 7 1 ) . 
However, the lower feed ing l eve l group ·gained .OS mm of fat per week 
dur ing l ac t at ion whi l e  the inc reased feed intake g roup los t  . 01 mm pe r 
week.  
Reprodu�t ive ef f i c iency c an be lowe red with e i ther extreme ly 
fat or thin sows . Exc es s ive ly fat s ows have an increas ed inc idenc e  of 
partur it ion d iff icu l ty ( Burit rago e t  a l . ,  1 970) . A cons iderat i on more 
of ten is  the "Thin Sow Syndrome" re lated to dep le tion of b ody r es e rves 
dur ing l ac t at ion . Extreme los s e s  in body fat wh ich oc cur in high 
milk-produc ing s ows and those nurs ing l arge lit ters have been 
as soc iated with d iminished reproduc t ive performance ( E l s ley, 1 96 8 ) . A 
delay in return to e s trus  pos twe an ing has oc curred with s ows that had 
l arg e we ight and b ac kfat los se s  compared to  those that had sma l l we ig ht 
and backfat los se s  ( Re e s e  e t  a l . ,  1 9 82 ) . Smith ( 1 96 0) conc luded that 
the pract ice of bu ild ing up s ow res erves dur ing ges tation and 
d is s ipat ing the s e  res e rve s  dur ing lact ation is energ e t ical ly 
inefficient . 
The mos t current s ow fat monit oring has been done with no 
app licat ion of any g es tation or lact ation die t ary treatment s . Daily 
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fat g ain was great es t up t o  the 82nd day of pregnancy , support ing a 
view that g ain in late pregnancy is no t dominant ly anabo l i c  (Whit temore 
e t  al  • . , 1 980 ) . · Brit t e t  a l . ( 19 84) s imil ar ly demons trated ave rage 
backfat and a sub j ec t ive cond it ion s core to be greates t a t  8 to 9 wk of 
ges tation compared to 3 to  4 wk of g e s t at ion , 1 wk prior t o  farrowing , 
and at wean ing . Lowes t  backfat me asurements and cond it ion s cores were 
observed at 3 to 4 wk g es t at ion and wean ing , respe c t ive l y .  However , 
al l corre l ations of body cond it ion me asurement s with reproduc t ive 
performanc e were low ( P< . 40 )  and Brit t et  a 1 .  ( 1 9 84)  sug g e s t ed that 
reproduc t ive performance was not highly related to  ob j ec t ive or 
sub j ec t ive measures of body cond it ion in sows . 
Sow Lac t at ion Feed Consumpt ion 
Vermedahl et a l . ( 1 96 9 )  reported feed provided ad lib itum 
dur ing lact at ion was consumed in les ser quant ity by heav ie r  s ows than 
the ir l ighter we ight counterpart s .  Baker e t  al . ( 1 96 8 )  reported g il t s  
.. 
fed 2 . 4  or 3 . 0 kg feed daily dur ing ges tation consumed les s feed dur ing 
lactat ion than tho s e  fed l ower g e s t at ion feed leve l s  of . 9 ,  1 . 4, and 
1 . 9 kg daily . Large whit e s ows fed 1 . 82 kg daily dur ing ges tat ion 
consumed more feed dur ing lac t at ion ( 336 . 8  vs 241 . 8  kg ) than tho s e  fed 
2 . 7 3  kg daily ( Lodg e , 1 96 9 ) . Lodge also  calcu lated ef f ic iency 
cons ider ing we ight g a in of s ow and l it ter and feed int ake of �ow and 
l i t ter . He found that the higher intake group was l e s s  ef f i c ient than 
the low-energy group . Imp l icat ion was made that total  g ain was no t the 
crit ical  factor but rather the s t ages  of pregnancy when the gain was 
made . Feed consumpt ion , whe ther it  is dur ing ges t at ion or l ac t at ion , 
does d irec t ly and ( or )  ind irec t ly af fect total·gain . 
Number·o f  P igs Born 
8 
Embryonic surv ival and deve lopment may be af fec t ed by varying 
energy leve ls  prior to and af ter breed ing . P ike and Boaz ( 1 9 7 2 ) 
reported thin sows rece iving l ow-ene rgy d iets  po s twean ing had l ower 
ovu lat ion and embryo surv iva l rates . Gilts  fed a high-energy d ie t  tend 
to shed more ova ( Soren sen et al . ,  1 96 1 ;  O ' Bannon et a l . ,  1 96 6 ; Heap 
e t  a l . ,  1 96 7 ) . Fu l l-fed g i l t s  t end to have greater embryonic mortal ity  
( Gos s e t t  and Sorensen, 1 9 5 9 ) . Therefore , no  s ignifican t  d i fferenc es  
are g eneral ly obs erved for total  and viab le  emb ryos at 40  d ( Sorensen 
et al.,  1 96 1 ; Pond e t  �1., 1 9 81 ) . McGil l ivray et al . ( 1 96 3 )  a l s o  
reported no s ignifican t  d i ffe rences  in number o f  l ive embryo s found 
25 to 3 0  d pos tbreed ing . 
The effect of g e s t at ion energy on number of p ig s  born i s  not 
tot a l ly conc lus ive . A wide natural variat ion between sows may 
contr ibut e  to the varying resul ts . E l s ley ( 1 96 8 )  rep orted s ows 
maintained under ident ical  feed ing reg ime s farrowed from 2 to 20  p igs . 
White sow res e ar ch by El s ley e t  al. ( 1 96 8 )  eva luated 8 . 3 Me al  
of ME or 5 . 2 Me al o f  ME on Larg e White g i l t s  and found no d iffe renc e in 
l itter s ize. Landrac e , Large Whit e ,  and Large White x Land rac e  sows 
were fed e ither 1 . 6 ,  2 . 4, or 3 . 2 kg per day dur ing ges tat ion for three 
consecut ive farrowing s ( E l s ley e t  al . , 1 96 9 ) .  Increas ed feed intake 
dur ing the f irs t p arity t ended to reduc e  the number of p ig s  born ; but 
the d ifferenc es were no t s ignificant and no d iffe rence s  b e tween 
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treatment s were ob served for subsequent parit ies . Also, there was no 
sugge s t ion that any of the treatment s af fec t ed the number o f  
s t i l lborns . Large Whit e females farrowed a s imil ar number o f  p ig s  wh�n 
fed 1 . 36 or 2 . 7 3  kg d aily dur ing ge s t at ion for three consec ut ive 
parit ies as we l l  as when fed 1 . 82 or 2 . 7 3  kg daily dur ing ges t at ion 
(Lodge et al . ,  1 96 6 a ; Lodge, 1 96 9 ) . 
United States res e arche rs Frob ish e t  al . ( 1 96 6 )  found no 
s igni f icant effe c t s  in the number of l ive p ig s  farrowed due to energy 
intakes of 5 . 4 or 1 0 . 8  Meal  of ME for three conse cut ive par i t ies  
uti l i z ing Yorkshire x Land race and Landrac e s ows . The fo l lowing 
experiment s utiliz ed s ows o f  var iou s  breeds and c ro s se s other than 
s tr ic t ly whit e .  Sows fed 6 . 0 or 1 2 . 0 Me al of ME daily d id not d iffer 
in number born a l ive (Frob ish e t  al . ,  1 96 4 ) . Total  l it ter s ize or l ive 
p igs  born were not a l tered when Se l f  et al . ( 1 96 0 ) , Henson et al . 
( 1 96 4) ,  Meade e t  a l . ( 1 96 4 ,  1 96 6 ) , Baker e t  al . · 1 96 8 ) , and At inmo 
e t  al . ( 1 9 7 4) fed l evel s  o f  feed from . 90 to 3 . 00 kg dail y .  Stud ies 
des igned to appraise  energy intake to obtain a cert ain gain or interva l 
feed ing demons t rated no d ifference for numb er born alive ( Ge s s e l  
et  al . ,  1 96 3 ; Svajgr and Z immerman, 1 96 7 ; Anderson and Wah l s trom, 
1 97 0 ) . Energy leve l s  of 3 . 0,  4 . 5 , 6 . 0 ,  and 7 . 5 Meal of ME were fed to  
females through three rep roduc tive cyc l es (Frob ish e t  al . ,  1 97 3 ) . 
Total  p ig s  farrowed per l it ter dec reas ed in a l inear manne r  with 
increased energy int ake, but l ive p ig s  farrowed per l itter were not 
s tat i s t i c al ly d ifferent among d ie tary tre atment groups. Daily  
me tabo lizab le energ y  of 4 . 3 Meal  per gilt  dur ing ges t at ion res u l t ed in 
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a s ignif icant reduc t ion o f  total  p ig s  farrowed compared t o  7 .3 Me al of 
ME ,  but number of l ive p ig s  pe r l it ter was not af fec t ed ( Ve rmed ahl 
et al.,  1 96 8 ,  1 96 9 ) . C l awson et al . ( 1 96 3 )  rep or ted no s ig nif icant 
d ifference in total numbe r  of p ig s  farrowed excep t in one o f  the four 
trial s where the low-ene rgy fed  ( 1 .3 6  kg ) g i lts  farrowed more l ive 
p ig s . In contras t ,  numbe r  of p ig s  born a l ive tended to be lower for 
g il t s  fed .9 kg daily , while  no d ifference was ob served b e tween g il ts 
fed 1 .81 and 2.82 kg daily ( Brown and Tucker ,  1 96 6 ) .  Sows fed 3 .2 or 
2 .6 Me al ME daily during ges t at ion farrowed l es s  p ig s  per l i t t e r  than 
sows fed 6 .0 Me al ME daily dur ing ges tation (Frob ish , 1 96 8 ,  1 97 0 ) .  
Bu itrago e t  a l  • . ( 1 97 0 )  s imil ar ly s tated 3 .  0 Meal ME pe r d ay g re at ly 
decreas ed number born a l ive , whi l e  6 .0 and 9 .0 Meal ME daily were 
bas ic a l ly the s ame .  The fol lowing res e archers found mid- to 
high-ges t ation energy int akes to  al ter number of p igs  born al ive . 
Early work by Chris t i an and Nof z iger ( 1 952 ) report ed fewer l ive p ig s  
born p e r  l it ter from sows s e l f-fed compared to  tho se fed 7 0% of a fu l l  
feed. Thes e  results  agree with those  repor ted b y  Dean and Tr ibbl e  
( 1 96 0 )  as they demons trated feed ing two- thirds the recommend ed NRC 
( 1 97 9 )  we ight g ain resul t ed in larger l it ters in contras t to tho se fed 
to ob tain sugges t ed g a in. To further comp l iment , Lib al and Wahl s trom 
( 1 977 ) obs e rved a d ec reas e in number of p igs  born a l ive as ene rgy 
l eve l s  inc re ased from 4.0 to 7 .0 Me al ME .  
P ig B irth We ights 
Number of p ig s  born and ind ividua l p ig we ight s comb ine to 
resul t  in total lit ter we ight . Large l it ters have l ight er ave rage p ig 
we ight s ( Jans s en e t  a l . ,  1 9 7 3 ) . The impact of the dam' s g e s t at ion 
int ake on p ig b irth we ight s is  not in comp le t e. agreement among 
res ear.chers . 
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Yorkshire x Land race and Landrace s ows farrowed l ive p ig s  of 
s imi lar b irth we ight s regard l e s s  of energy intake of 5 . 4 or 1 0 . 8  Me al  
ME (Frob i sh e t  a l . , 1 96 6 ) . S imilar results  were d iscus s ed by Lodge 
( 1 96 9 )  when sows were fed 1 . 82 or 2 . 7 3  kg per day and by Fr ape e t  a l . 
( 1 97 1 )  for s ows fed 1 . 8 or 2 .3 kg daily .  The o ther whit e s ow nut r it ion 
s tudies d iffer from the above work.  Lodge et al . ( 1 96 6 a ) found mean 
b irth we ight to be greater for the sows fed 2 . 7 3  kg daily compared to  
those  fed  1 . 36  kg d ai l y .  Land race x Larg e White  and Large White  sows 
were fed 1 .6 ,  2 . 4 ,  or 3 . 2 kg pe r day for three consecut ive parit ies 
( E l s ley et al . ,  1 96 9 ) . Inc reased feed int ake resulted in cons is tent 
and s igni f icant inc rease s  in we ight of the p ig s  at b irth . 
Purebred Hamp shire s , Yorkshires ,  and cros sbred s ows were fed 
. 9 , 1 . 4 ,  1 . 9 ,  2 . 4 ,  or 3 . 0 kg daily and ind ividual p ig we ight s inc reas ed 
as gestation dietary intake inc reased ( Baker et a l . , 1 96 8 ) , p l ateau ing 
at the 1 . 9-kg ges t at ion feed ing l eve l .  Frob ish e t  al . ( 1 97 3 )  evaluated 
four ges tation treatments  rang ing from 3 . 0 to 7 . 5 Meal ME through three 
parit ies . Lit ter b irth we ight increased with add it iona l energy intake . 
Simi larl y ,  Libal and Wahl s t rom ( 1 97 7 )  obs e rved a l inear inc reas e in 
average p ig we ight , as ene rgy l eve ls  inc reas ed from 4 . 0  to 7 . 0 Me al ME 
daily . Averag e p ig we ight s dec reas ed when sows were fed 1 . 3 6  �g 
compared to tho s e  fed 2 . 27 kg (Henson e t  al . ,  1 96 4 ;  Ve rmedahl e t  a l . ,  
1 96 8 , 196 9 ) . Averag e p ig we ight at b irth of the low�energy fed ( 2 . 2 
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Meal  ME) sows was 70% of the averag e  we ight of offspr ing from the 
·high�energy fed ( 8.0 Me al ME) dams ( Bu it rago et al.,  1 97 4) . Ind ividua l 
p ig we ight and total l it ter weight at birth were s ignific ant ly reduced 
in the o f fspring of the low-energy fed group , whereas no d if ference s  
were observed between the med ium- and high-energy groups. These  
resu l t s  were obs erved by  Brown and Tucker ( 1 96 6 )  when feed ing ges tation 
treatment s  of .90 , 1 .8 1 , or 2 .82 kg d aily and were also  rep orted by 
Bu itrago et a l .  ( 1 97 0 )  with g e s t at ion treatments of 3 .0 ,  6 .0 ,  or 9 . 0  
Meal  ME and 2.2 ,  5 .1 ,  o r  8 .0 Me al ME ,  respe c t ive ly. Clawson e t  al. 
( 1 96 3 )  reported no  d if ferenc e in  l i t ter weight s exc ep t for one o f  the 
four trials  when. the 1 .3 6 -kg treatment group farrowed mor e  l ive p ig s  
than the 2.7 3-kg treatment group , contribut ing to  the larger l i t ter 
weight but no effect on averag e  p ig we ight . Several other res e archers 
al so reported no response of individual birth we ight to ges tat ion 
energy intakes rang ing from .91 to 2.7 3  kg ( Se l f  e t  al.,  1 96 0 ;  Me ade 
et al.,  1 96 6 ; Anderson and Wahl s trom , 1 97 0 ; Atinmo et al.,  1 97 4 ;  
Frob i sh e t  al.,  1 96 4 ,  1 97 3 ; Frob ish , 1 96 8 ,  1 97 0 ) .  
Number Qf Pigs Weaned 
The white sow nut rit ion work revealed no s ignf icant d iffe rence in 
number of p ig s  weaned due to g e s t ation energy intakes of 5 .4 or 1 0.8 
Meal ME (Frob ish e t  al.,  1 96 8 ) ; 1 .82 or 2 .7 3  kg (Lodge , 1 96 9 ) ; or 1 .6 ,  
2 .4 ,  or 3 .2 kg ( E l s ley e t  al. ,  1 96 9 ;  Frape et al.,  1 97 1 ) . 
Support ing work on various other breeds prov ide variou s 
resul t s .  Ges t at ion d ie tary treatment s rang ing from 4.0 to 7 .5 Meal d id 
not af fect number of p ig s  weaned at 2 wk (Frob ish et al.,  1 97 3 )  and 
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3 wk (Libal and Wahls trom , 1 977 ) . These  resu l t s  agree with rep or t s  by 
Sel f  et al . ( 196 0 ) , C l awson e t  a l .  ( 1 96 3 ) , Henson et a l .  ( 1 9 6 4 ) , Me ade 
e t  al . ( 1 96 4 ,  1 96 6 ) , Svajg r and Z immerman ( 1 96 7 ) , Parker and C lawson. 
( 1967 ) , and Baker e t  al.  ( 1 96 8 )  when feed ing l eve l s  ranged from . 90 to 
3 . 0 kg d ai ly . In contr as t ,  sows and g il t s  fed to gain two- thirds  of 
the NRC sugg es t ion weaned more p ig s  than the group fed to the 
recommended gain (Dean and Tr ibb l e , 1 96 0 ) . Brown and Tuc ke r  ( 1 96 4)  
reported a t endency for s ows t o  wean more p igs  dur ing a 42-d l ac t at ion 
per iod when ges tat ion feed intake inc reased . Sows fed 3 . 2 Meal  ME 
daily during ges tation we aned fewer p ig s  in a 2-wk l ac t a t ion pe r iod 
than tho se fed 6 . 0 Meal  ME daily dur ing pregnancy .  Bu it rago e t  a l . 
( 1 97 0 )  found no differenc e in number of �ig s weaned b e tween s ows fed 
6 . 0 or 9 . 0 Meal ME daily dur ing ges tation . However ,  the 3 . 0-Mca l  group 
weaned s ignif icant ly les s p igs . Gil ts  rece iving 6 . 0 Meal ME daily 
dur ing gestation weaned mor e  p ig s  pe r l i t ter than g il t s  rece iv ing 
either 2 . 6 or 3 . 2 Me a l  ME d a i ly (Frob ish , 1 97 0 ) . In g eneral , 
res earchers f ind ing d ifference s  in number we aned also repor t ed a 
treatment effect on nrimber born alive . Libal and Wahl s trom ( 1 97 7 )  
s t ated that number o f  p ig s  weaned was correlated with numbe r  of l ive 
p igs  born ( r  = . 56 ) . 
P ig Wean ing We ight s 
Sow feed intakes o f  1 . 6 ,  2 . 4 ,  or 3 . 2 kg daily dur ing ges tation 
resul ted in a pos it ive corre lation between the increas e in level of 
feed dur ing pregnancy and the growth of the p ig l e t s  from b irth to 3 and 
8 wk of age ( E l s l ey e t  a l . , 1 96 9) . Howeve r ,  o ther experiment s 
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ut i l iz ing white  sows resul ted in p ig we ight s not d iffering due t o  s ow 
ges tation energy int ake rang ing from 4 . 0 to 1 0 . 8  Me al ME d a i ly ( Lodg e  
e t  al . ,  1 96 6 a ;  Frob ish e t  a l . ,  1 96 6 ; Lodge , 1 96 9 ; Frape e t  a l . , 1 97 1 ) - . 
Purebred Hamp shire , Yorkshire , and c ro s sbred s ows were as s igned 
to daily ges t at ion intake s of . 9 ,  1 . 4 ,  1 . 9 ,  2 . 4 ,  or 3 . 0 kg d ai l y  ( Baker 
et al . ,  1 96 8 ) . Wean ing weight s of the of fspr ing inc reased as g e s tat ion 
intake inc reased with a we ight p l ateau o f  2 . 4 kg daily ges t a t ion feed 
consumpt ion . Libal and Wahl s t rom ( 1 97 7 )  revealed a s ignif i c ant 
quadrati c  treatment effect  on l i t ter we ight at weaning , with the s ows 
fed 6 . 0 Meal  ME daily wean ing the heav ie s t  lit ters compared to s ows fed 
4 . 0 , 5 . 0 ,  or 7 . Q Me al ME. P ig s  from sows fed 1 . 3 6  kg d aily  dur ing 
ges t at ion weighed l es s than tho se fed 2 . 27 kg daily ( Vermedahl e t  al . , 
1 96 8 ) . However ,  no relat ionship was observed between wean ing weight 
and gestation energy by var ious o ther workers . C lawson e t  al . ( 1 96 3 ) , 
Parker and C l awson ( 1 96 7 ) , and Frob ish ( 1 96 8 )  compared two energy 
leve l s  and found p ig we ight s at weaning to be s imil�r be tween 
treatments . A wide range o f  g e s t at ion energy int ake leve l s  from . 9  to 
2 .7 3  kg daily d id not ·a l ter average p ig we ight s at weaning ( Se l f  
e t  al . ,  1 96 0 ;  Brown and Tucker , 1 96 6 ; Meade et al . , 1 96 6 ; Sva j g r  and 
Z immerman , 1 96 7 ) and daily me tabo lizab l e  energy leve l s  between 2 . 0 and 
9 . 0 Meal supp l ied daily dur ing ges t at ion d id not change p ig perf ormance 
at weaning ( Bu itrago e t  a l . , 1 97 0 ; Frob ish , 1 97 0 , 1 97 4 ;  Frob ish e t  a l . , 
1 97 3 ) . 
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Rebreed ing Performance and Longev ity 
E l s l ey e t  al . ( 1 96 8 )  reported Large Whit e  females were supp l ied 
e i ther 5 . 2 or 8.3 Mea l  ME d aily during ges tat ion. There was no 
evidence that concept ion rate , average interval be tween wean ing , and 
the ons e t  of heat were af fec ted. Sows fed g e s t at ion t reatment s o f  1 . 3 6  
or 2 .7 3  kg daily for thre e parit ies d id not d iffer in rep roduc t ive 
cyc l ing ab i l i ty ( Lodg e  et a l . ,  1 96 6 a) . Lac t at ion,  not ges t a t ion , 
treatment s  were app l ied to  Duroc , Yorkshire , and c ro s sbred g il t s  by 
Gal l  and Hogberg ( 1 981 ) and they reported a trend for fat ter g il ts to  
return to e s trus sooner af t er wean ing than thin g il ts . Reese  e t  a l . 
( 1 982 ) s t ated s ows that had l arge weight and backfat l o s s e s  dur ing 
lac t at ion had a h igher inc idenc e of ane s trus fo l lowing wean ing . Gal l 
and Hogberg ( 1 981 ) report ed g i l ts we aned in the fall  and winter months 
returned to  e s tru s  s ooner af ter wean ing than g i l ts weaned in the s pr ing 
and s ummer months . 
Ge s tation treatment d id not affect long evity. of Large White  
sows when daily pregnancy consumpt ion was 1 .82 or  2 . 7 3  kg  ( Lodg e , 
1 96 9 ) . Frob i sh e t  a l . ( 1 97 3 )  s tated of the 1 9  Hamp shire , Yorks hire , 
and Hamps hire x Yorkshire g i l t s  started per treatment 9 ,  1 0 ,  1 1 , and 6 
sows in the 3 . 0- , 4 . 5-, 6 . 0- , and 7 . 5-Mc al ME treatment s ,  respe c t ively , 
comp leted three par it ies . Leg abnorma l i t ies  were the maj or fac tor 
caus ing remova l of sows r ec e iving the highes t intake , where as , at the 
lower energy intake s , fai lure to conce ive was the predominant cause . 
Two energy leve l s  o f  5 . 4 and 1 0 . 8  Me al ME daily dur ing preg nancy were 
compared for three consecut ive parit ies by Frob ish·e t a l .  ( 1 .966 ) .  Over 
1 6  
half  of the 3 2  Yorks h ire x Landrace and Landrace high-energy sows  we re 
removed from the experiment due to death or fai lure to farrow . Frob ish 
and workers ( 1 96 6 )  d id ind icate some of the deaths were due to the 
g reater sus c ep t ib i l ity of the heav ie r  sows to  heat stres s or  f ight ing 
pos twean ing. Po s t-mort em  examina tion revealed that s ows that failed to  
farrow or  d ied d isplayed an extreme ly large quantity of fatty t i s sue 
around the reproduc t ive org ans . Therefore , too thin as we l l  as t oo 
highly cond it ioned s ows are g eneral ly more rap idly removed from s ow 
herds . 
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JOURNAL ARTICLE 
Abs tract 
S ixty-four Large White x Landrace primiparous sows were 
ut ilized to  evaluate the inf luenc e of 6 or 9 Meal of daily 
Me tabo lizab l e  Energy (ME ) dur ing ges t at ion . The sows remained on thei r  
respe c t ive g e s t a t ion d ie t  three parities  if they suc c es s ful ly farrowed, 
rebred , and conc e ived . The 9-Mcal  sows gained more weight over the 
gestation period during p arities  1 and 2 and were heavier at 1 1 0 d of 
ges tat ion at the end of a l l  paritie s . The ges tation we ight advantag e  
of the 9-Mcal sows was , however, l o s t  dur ing l ac t ation ,  a s  b o th 
treatment groups were weaned a t  s imilar we ight s . The ul tras onic 
backfat measurements were greater for the 9-Mcal s ows by parity l ' s 
1 1 0-d measurement and rema ined higher (P< . 0 1 ) cond it ioned through a l l  
three parit ies . Therefore , at  s imil ar weaning weight s , the 6 -Mc al sows 
were leaner .  Ges tat ion treatment s ignif icant ly af fec t ed ad l ib itum 
lactation feed consumpt ion . The 6 -Mcal sows consumed s ignif ic an t ly 
more feed during l ac tation than the 9-Mcal sows . Litter performance as 
measured by the number and we ight s of p igs  born al ive and we an.ed was 
not altered by the sow ' s ges tation energy intake . There was no 
s ignif icant treatment differenc e in days to return to e s trus . Also , 
the number of sows remaining in the s tudy three parities  was s imi l ar 
be tween the two treatment group s . The number of farrowings for the 
. three parit ies  totaled 1 42 , with 7 2  and 70  farrowings for the 6 -Mca l  
and 9-Mcal  group s , respe c t ive ly . 
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(Key Words : Wh it e Sow ,  Ges t at ion , Me tabo l izable Energy ) . 
Introduc t ion 
Produc t ion remains extreme ly impor tant in our swine indu s t ry 
today . In the pas t 5 to 1 0  years , there has been an increas e in the 
usage of white breeds in swine herds . The white or mo ther breeds are 
noted for their  increas ed p roduct ivity. Howeve r ,  a que s tion has 
s t irred as to the feed ing reg ime of these  produc tive fema l e s .  This 
que s t ion i s  impor t an t  as feed co s t s  are the maj or port ion o f  ope rat ing 
expenses for the hog produce r . Lit t le contro l led rese arch has b een 
conduc ted in the · United States  to e s t ab l i sh the c alor ic int ake 
requ irement of the whit e sows dur ing ges tation. The Nationa l  Re s e arch 
Counc il ( NRC , 1 97 9 ) l i s t s  the energy requ irement of the bred s ow and 
g i l t  as 6 . 1 Meal of DE or 5 . 8 Meal of ME dail y .  Thi s  recommend at ion is  
larg e ly based on res e arch with tradit iona l three-way c ro s sbred s ows . 
Great Britain swine res e archers in the 1 96 0 ' s  and Unit ed States  
researchers Frob ish and workers ( 1 966 )  were the l as t  to eva luat e  the 
effect of ges tation energy on s trict ly whit e sows . Frob ish et a l . 
( 1 96 6 )  reported inc reased weight gains by sows fed 1 0 . 8  Mea l  of ME 
compared to  tho se fed 5 . 4 Meal of ME daily , but there was no d i fferenc e  
in reproduct ive performanc e .  Great Britain res earchers E l s ley e t  al . 
( 1 96 8 ,  1 96 9 ) , Lodge e t  a l . ( 1 966 a ) , and Lodge ( 1 96 9 )  evaluated 
ges tat ion feed intakes varying from 1 . 3 6  kg to 3 . 20 kg daily and 
repor ted g e s t a t ion energy af fected ges tation and lac t ation we ight 
changes· but d id not a l t er number of p ig s  born al ive or weaned. 
2 4  
However , p ig b irth and wean ing we ight s were a l t ered b y  the whit e s ow ' s 
ges tation energy intake . To help answer the c·urrent conc e rn s  of  wh it e 
sow nutrition , 
·
this res e arch pro j ec t  was des igned t o  s tudy the 
inf luence of ges tat ion energy on Large White x Landrace s ow 
produc tivity . 
Experimenta l  Proc edur e 
Two herds ( rep l ications ) t o t al ing 6 4  Large Whit e x Landr ac e  
primiparous sows were randomly a l l o t ted to two treatment g roup s 
s tratified by gene t ic b ackground , prebreed ing weight , and b reed ing 
date . The treatments were based on two ges tation rat ions s upply ing 
metabo lizab l e  energy l�ve l s  of approximately 6 . 0 or 9 . 0 Mea l  d aily . 
The compos it ion o f  the experimental d ie t s  is shown in t ab l e  1 .  The 
6 . 0-Mcal d ie t  was fed at 1 . 86 kg daily,  supp lying 5 . 88 Mea l  as 
calcu l ated from NRC ( 1 97 9 )  feeds tuf f  energy value s . The 9 . 0-Mca l  d ie t  
was fed a t  2 . 7 7  kg d aily c alcu lated t o  contain 8 . 97 Meal accord ing t o  
NRC ( 1 97 9 )  feeds tuff energy value s . Sows were fed onc e a d ay in 
ind ividual feed ing s t al l s .  Water was ava il ab l e  ad l ib itum .  The s ows 
remained in the s tudy and on the ir respective gest ation die t  three 
parities if they succ e s s fu l ly farrowed , rebred , and conc e ived . The s e  
s trict criteria were f o l lowed to  accurat e ly s tudy the ef fect o f  
ges t at ion energy on sow longevit y . 
The primiparous sows were a l lowed acces s to  a se l f-feed e r  2 wk 
prior t o  breed ing as a f lushing period . Postwean ing s ows were fed 
2 . 27 kg· of the 6 . 0-Mc al
. 
d ie t  dail y .  Al l sows were injec ted p rebreed ing 
TABLE 1 .  COMPOSITION OF EXPERIMENTAL DIETS ( PERCENT )  
Gest ation d ie t  a Lact at ion 
Ingred ient 6 . 0  Me al 9 . 0 Meal d ie tb 
Ground corn 7 9 . 5 93 . 9  6 9 . 6  
Soybean meal ( 44% ) 1 6 . 4  3 . 25  1 6 . 1  
Ground beet pulp 1 0. 0  
Dical cium pho sphate 2 . 2 1 . 1 2 . 5 5  
Ground l ime s t one 1 . 0 . 9 5 • 7 5 
Vitamin�trace . 5C . 5d . 5 e 
mineral-
ant ibiot i c  
premixes 
White salt  . 4  . 3  . 5  
1 00 . 0  1 00 . 0  1 00 . 0  
Feed ing rate , kgf 1 . 86 2 . 7 7  A d  l ibitum 
a Prov ided 27 0 . 6 g of pro t e in ,  1 6 . 8  g of calc ium , and 13 . 4  g of 
pho sphorus daily . 
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b From d ay 1 1 0 of g e s t ation to parturtion , al l gilts  and s ows were 
fed 1 . 82 kg of the l ac t at ion d ie t  daily. Ad l ibitum feed consump t ion 
was a l lowed po s t f arrowing and pro t e in ,  calc ium , and pho sphorus were 
supp l ied at 1 25% NRC base d  on minimum feed consumpt ion of 4. 5 5  kg. 
c , d  Provided daily intake : 9000 IU vit amin A ,  900 IU vit amin D ,  2 8  
IU vitamin E ,  5 .6 mg vitamin K ,  8 . 4  mg r ibof lav in ,  44. 7 mg n iac in , 
33 . 5  mg panto thenic ac id , 3 3 . 5  � g vit amin B1 2 ' 800 mg cho l ine , 1 3 4. 5 mg 
iron , 1 7 9 mg z inc , 44 . 7  mg mang anes e , 1 3 . 4  mg coppe r ,  . 3 1 5  mg iod ine , 
and . 1 8  mg se l enium . 
e Provided per kil ogram o f  d ie t : 3 6 . 3  mg neot erramyc in ,  26 40 IU 
vitamin A ,  26 4 IU vitamin D ,  1 5 .6 IU vitamin E ,  3 . 1  mg vit am in K ,  
4 .7 mg ribof lav in , 2 5 . 02 mg niac in , 1 8. 8  mg pantothenic ac id , 1 8. 8  � g  
vitamin B1 2 , 440 . 5  mg cho l ine , 7 5 . 0  mg iron,  1 00 mg z inc , 2 5 . 0  mg 
man,anes e ,  7 . 5 mg coppe r , . 1 7 5  mg iod ine , and . 1  mg selenium .  
Gil ts  and sows were f e d  the ind icated amoun ts  from breeding unt i l  
the ! lO th day of ges t at io n .  
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with iverme c t in and retreated a year later . They were a l so inject ed 
with a parvov irus and l eptosp iro s is vacc ine at approximately  3 wk prior 
to breed ing . The breeding seas on was res tricted to 3 wk pos twean ing. · 
Sows were hand-mat ed to  unr e lated Large Whit e boars two t ime s a d ay for 
as many services as po s s ib l e . A boar was then left  with serv iced 
females unt i l  the end of the 3 -wk breeding pe riod . 
Ges t ation hous ing was concrete f loored , 4 . 0 x 7 . 3 m ,  indoor 
pens with connec t ing 6 . 9 x 7 . 9  m out s ide conc rete-f loored pens . Ins ide 
pens were s traw bedded accord ing to  season demand . The fema les  were 
moved into the f arrowing barn on the ! l O th d of g e s t ation and were 
as s igned to conc·rete-f loored , 1 . 5 x 2 . 1  m farrowing c rates or 2 . 1 x 2. 4 
pens . Farrowing c rate. or pen a l lotment s were equal ly balanc ed b e tween 
the two ges t at ion treatment s .  
The lac t at ion d ie t  was f e d  a t  the rate of 1 . 82 k g  d a i l y  from 
the ! l O th d of ges t at ion t o  partur ition .  Fo l lowing farrowing , the 
lactation diet was provided ad l ib i tum. At parturition , number o f  p igs  
born a l ive , s t i l lborn and mummif ied fetuse s , as we l l  as  total  l it ter 
and p ig we ight s were recorded. Rout ine l it ter management a l so inc luded 
c l ipping of needle  teeth , docking of tail s , ear notch ident if ication , 
and an im inject ion o f  iron dextran. Boar p ig s  were cas trat ed at 14 d 
of age. Number of p igs  and total l it ter and p ig weight s were r ecorded 
weekly until  wean ing . Pigs  were weaned at 3 to 4 wk of ag e. The 
oldes t  l i t ter was weaned a t  28  d of age and the l it ters down to 22 d of 
age were a l so weaned .  Sow we ight s were taken at prebreed ing , 1 1 0 d of 
gestat ion ,  pos t farrowing , 7 ,  1 4 ,  and 21 d of lac t ation , wean ing and 
rebreed ing . Ul trasonic backf at me as urements of sows were t aken a t  
prebreed ing , 1 1 0 d of ges t at ion, and 1 4  d o f  lact ation and wean ing . 
After an Es cherichia co l i  ( E .  co l i )  s cour and t ransmis s ib l e  
gas t roenterit i s  ( TGE) outbreak dur ing herd 2 ' s  f ir s t  parity , al l s ows 
were g iven a rout ine E. co l i  bact erin inj ec t ion 3 wk p r ior to 
farrowing . 
21 
Data were ana lyzed by l eas t-squares analys is of varianc e ( SAS , 
1 982 ) . Sow wean ing weight s, sow we an ing backfat meas ur ement s, 
lac tation feed consumpt ion from 21  d to wean ing, total l it te r  weaning 
weights, and average p ig weaning weight s were ana lyzed us ing d ay s  of 
lactation as a co-variant . Experimental main effec t s  were herd and 
treatment for the ind iv idual parities  and ; when the three par i t i e s  were 
comb ined, parity was added as a main e f fect . Herd and par i ty were 
confounded with yearly seasons . Number of s ti l lb irths and mummif ied 
fetuses were ana lyzed u s ing Chi-square as out l ined by Stee l and Terrie 
( 1 980 ) . The max imum prob abil ity l eve l accepted as s ignif ic ant was .OS . 
Resul ts 
The number of experimental observat ions by herd, parity, and 
treatment are shown in t ab l e  2 .  The largest  percent ag e  of s ows was 
removed from herd 2 af t er parity 1 due to sows be ing s low to r eturn to  
es trus and not conc e iv ing attr ibut ed to an E.  co l i  and TGE outbreak 
during the farrowing s e s s ion . The number of farrowings for the three 
paritie s  tot aled 1 42 with 7 2  and 70  farrowing s for the 6 -Mcal and 
9-Mcal ·group s, respe c t ive ly. 
28  
TABLE 2 .  NUMBER OF EXPERIMENTAL OBSERVATION Sa 
Ges t at ion t reatments To tals  
� . 0 Meal 9 . 0 Meal Treatment· 
Herd Herd Herd Herd 6 . 0 9 . 0 
Parity 1 2 1 2 Meal Mea l  Par ity Overa l l 
1 1 8  1 4  1 9  1 3  3 2  3 2  6 4  
2 1 5  8 1 4  8 23 22 45 
3 9 8 1 0  6 !I 1& 3 3  
7 2  7 0  1 42 
a Sows remained in the s tudy only if they rebred with in 3 wk 










TABLE 3 .  GESTATION MONTHS INVOLVED BY HERD AND PARITY 
Ges tat ion months 
Herd 1 Herd 2 
Sep t ember 1 9 83-January 1 9 84 December 1 9 83 -March 1 9 84 
February 1 9 84-June 1 9 84 April  1 9 84-Augu s t  1 9 84 
July 1 9 84-November 1 984 Sep t ember - 1 9 84-J anuary 1 9 85 
TABLE 4 .  LEAST-SQUARES MEANS OF DAYS OF LACtATION 
Ges tation t reatments 
6 . 0 Meal 9 . 0 Meal 
2 1 . 8  23 . 1  
2 4 . 2  25 . 1  
23 . 8  25 . 2  
23 . 3  2 4 . 5  
1 . 0 4  
. 43 
. 9 8 
. 5 4 
a Standard e rror . 
The g e s t at ion months invo lved are part it ioned by herd and 
parity in t ab l e 3 .  
2 9  
P ig s  were weaned from 2 2  t o  2 8  d o f  age .  Tabl e  4 s hows the 
days of l ac t at ion for the two treatments and the appropr ia t e  par ity . 
The average days  of l ac t a t ion in parity 1 were low because o f  the los s  
of young l i t ters due t o  the E .  co l i-TGE outbreak oc curring in the 
middl e  o f  the farrowing s e s s ion . For al l parit ie s , days o f  l ac t ation 
did not d iffer s t a t i s t ical ly b e tween treatment group s . 
Parity !. 
Sow Perf ormance .  The initial  weights and backfat me asurement s 
were s imil ar as shown in t ab l e  5 .  The prebreed ing we ight s and b ackfat 
measurements  were taken jus t  pr ior t o  the 3-wk breed ing period . 
Ges tation treatment d id no t af fec t  prebreed ing or 1 1 0-d s ow we ight s . 
However , the 9-Mcal sows t ended t o  be heav ier at 1 1 0 d of g e s t at ion and 
d id g ain more { P < . O S )  weight over the gestation period . Lac t at ion 
we ight s and we ight change s  were no t affected by ges tation t reatment . 
The backfat measurements  t aken at prebreed ing d id not d iffer  
s tat i s tical ly between treatment s ,  but by  the l lO th d of g e s tat ion the 
9-Mcal sows were more highly cond it ioned (P< . O l) than the 6 -Mca l  s ows 
and the change in b ackfat dur ing ges tation also d iffered s igni f ic an t ly 
between treatments , as the 9-Mca l  sows gained more backfat than the 
6 -Mcal sows . Backf at measurements t aken at 1 4  d of l act at ion and 
weaning remained g reater for the 9-Mcal group {P< . O S ) . However , the 
ac tual backfat change dur ing l acta tion was no t s ignif icant ly d ifferent 
be tween the two treatment groups . 
TABLE 5 .  LEAST-SQUARE S MEANS OF SOW WEIGHTS , WEIGHT CHANGES , 
BACKFAT MEASUREMENTS , AND BACKFAT CHANGES DURING GESTATION 
AND LACTATION ( PARITY 1 )  
Ges tation treatment s 
I t em  6 . 0 Meal 9 . 0 Meal SEa 
Sow Weight s 
No .  o f  sows 3 2  3 2  
Ges tation wt , kg 
Prebreed ing 1 23 . 3  1 22 . 6  . 9 8 
1 1 0-d 1 6 5 . 9  1 7 2 . 0 2 . 57 
Ges tation wt gain* 42 .6 49 . 4  2 . 1 7  
Lactation wt , kg 
Pos t farrowing 1 50 . 2  1 54 .6 2 . 1 0  
7-d 1 55 . 4  1 58 . 2 2 . 3 6  
1 4-d 1 56 . 7  1 56 . 7 2 .6 0  
2 1 -d 1 5 4 . 2  1 57 . 4  2 .7 0  
Wean ingb 1 48 . 1  1 55 . 5  2 . 91 
Lactation wt change ,  kgC -2 . 2  +2 . 4  2 . 47 ·-
Sow Backfat Me asurement s 
No .  of s ows 3 2  3 2  
Ges tation b ackfat , mm 
Pre b reed ing 29 . 4  2 9 . 0  . 6 7  
1 1 0-d** 22 . 1  25 . 5  . 49 
Ges tation b ackfat change ,  mm** . -7 .3 -3 . s  . 8 5 
Lactation b ackfat , mm 
1 4-d** 21 . 0  2 4 . 0  . 47 
Wean ingb** 20 . 3  2 4 . 0  . 5 2 
Lac tation backfa t  chang e , mmd -2 . 1  -1 . 9  . so 
a Standard error . 
3 0  
b Weight s and b ackfats  are adjusted t o  a cons tant day o f  l ac t ation . 
c Means are b as ed on 27 sows in 6-Mcal treatment group and 29 s ows 
in 9-Mc al treatment group . 
d Mean s are b as ed on 28 sows in 6-Mcal  treatment group and 2 9  s ows 
in 9-Mcal  treatment group . 
*P < . o s .  
**P< . Ol . 
3 1  
Week ly ad l ib itum l actation feed consumpt ion is  shown in 
table  6 .  The 6 -Mcal sows cons is tent ly consumed more feed ( P < . O l) 
pos t farrowing to 2 1  d of l ac t at ion. For the total lactation period , 
the 6-Mcal group consumed 23 . 2  kg mor e  feed than the 9-Mca l  s ows ( 1 5 4 . 7  
compared to 1 3 1 . 5  kg ) .  
Litter Performance . Ges tation treatment did not af fect number 
of p igs  born a l ive , s t i l lb irths , or mummif ied fetuses  per l i t ter or 
lit ter and averag e  p ig b irth weight s ( t able  7 ) . Total l it ter weight s 
at 7 ,  1 4 ,  and 21  d of age and wean ing were s ignific ant ly heav ie r  f or 
the 6-Mcal s ows. Number of p ig s  per l it ter and average p ig weight s 
were s imil ar for the two treatment group s .  The 6 -Mcal g roup s we aned an 
average of 7 . 5 p ig s  per l i t ter , averag ing 5 . 48 kg , and s imilarly the 
9-Mcal group weaned on the averag e  6 . 9  pigs  per lit ter , averag ing 
5 . 45 kg . The sma l l  l it t er s iz e  af ter b irth was because of the l o s s  of 
pigs  due to E. co l i  s cours and TGE. 
Parity � 
Sow Performanc e •  Twenty-three sows in the 6-Mcal g roup and 22 
sows in the 9-Mc al group remained in the s tudy through two farrowings 
( t abl e  8 ) . Breed ing weight s d id not d iffer s tatis tical ly b e twe en 
treatment s .  However , at 1 1 0  d of ges tation , the 9-Mcal sows were 
heavier (P< . 0 5 ) than the 6 -Mcal sows . The ges tation we ight gain was 
also s ignif ican t ly greater for the 9-Mcal group than the 6 -Mcal g roup 
( 58 .3 vs 49 . 2  kg , respe c t ively) . Lac t ation weight s d id not d iffer 
statistical ly between treatment s .  However ,  lact ation we ight 
No .  of 
0-7 d ,  
TABLE 6 .  LEAST-SQUARES MEANS FOR WEEKLY LACTATION FEED 
CONSUMPTION ( PARITY 1 ) a 
Ges t at ion treatment 
I tem 6 . 0 Meal 9 . 0 Meal 
s ows 3 2  3 2  
kg** 3 5 . 7  3 1 . 2  
8-1 4 d ,  kg** 46 . 7  37 . 6  
1 5-2 1 d ,  kg** 
22 d to weaning , kgC 
Total lac tation feed 
consumpt ion , kg** 
a Provided ad l ib itum . 
b Standard error . . 
47 . 9  3 9 . 8  
2 4 . 4 22 . 9  
1 54 . 7 1 3 1 . 5  
c Weight s are adju s t ed t o  a cons t ant day o f  lactation . 
**P< .Ol . 
3 2  
· · ·S·Eb. 
1 . 12 
1 . 7 1  
1 . 6 8  
1 . 9 9  
TABLE 7 .  LEAST- SQUARES MEANS FOR SOW PRODUCTION--PIG DATA AT B IRTH , 
7 ,  1 4 ,  AND 21 D OF LACTATION , AND WEANING ( PARITY 1 )  
I t em  
Ges tat ion t reatment 
6 . 0  Me al 9 . 0· Mc·al 
P ig Data at Birth 
No . of l i t ters 
No .  born a l ive per l i t ter 
No .  o f  s t i l lb irths per l it t erb 
No . of mummif ied f e tuse s pe r l it terb 
Total lit ter birth wt , kg 
Avg p ig b irth wt , kg 
No. of l it ters 
No. alive at 7 d per l it te r  
7-d total l it ter �t . , kg* 
7-d avg p ig wt , kg 
No . of l i t ters 
No . al ive at 14 d per l it ter 
1 4-d total l it ter wt . , kg** 
1 4-d avg p ig wt , kg 
No . of l it ters 
No . alive at 21  d per l i t t er 
21-d total l it ter wt , kg** 
21-d avg p ig wt , kg 
3 2  
1 0. 0  
. 56 
.oo 
1 2 . 8 
1 .3 0  
3 2  
8 . 0 
23 . 2  
2 . 3 8  
3 2  
7 . 8  
37 . 2  
3 .  97 
3 2  
7 . 5  
45 . 0  
5 . 06 
Pig Data at We aning 
No . of l it ters 
No . alive at weaning per l it ter 
Total l it ter wean ing wt , kgC* 
Avg p ig weaning wt , kgc 
a Standard error . 
b Chi-square used to t e s t  d ifferences.  
3 2  
7 . 5  
48 . 6  
5 . 48 
3 2  
9 . 7 
• 7 8  
. 09 
1 2 . 9 
1 . 3 3  
3 2  
8 . 2 
1 9 . 2  
2 . 29 
32 
7 . 2 
2 8 . 8  
3 .6 0  
3 2  
6 . 9 
36 . 5  
4· . 80 
3 2  
6 . 9  
41 .6  
5 . 45 
c We ight s are adju s t ed to a cons tant day of l ac t at ion. 
*P< . O 'S .  




. 6 1 
1 . 0 5  
. 0 8 
. 6 2  
1 .6 0  
. 1 3 
. 5 8 
1 . 92 
. 16 
. 5 8 
2 . 06 
. 1 8  
3 3  
3 4  
TABLE 8 .  LEAST-SQUARES MEANS OF SOW WEIGHTS , WEIGHT CHANGES , BACKFAT 
MEASUREMENTS , AND BACKFAT CHANGES DURIN� GESTATION AND 
LACTATION ( PARITY 2 )  
Ges tation treatment s 
Item 6 . 0 Me al 9 . 0 Mea l 
Sow Weight s  
No .  of sows 
Ges tation wt , kg 
Breeding 
1 1 0-d* 
Ges t ation wt g ain , kg* 






Lac tation wt change ,  kg** 
23 
1 40 . 0  
1 89 . 2  
49 . 2  
1 7 1 . 6  
1 7 7 . 0  
1 7 6 . 7  
1 7 6 . 2  
1 7 3 . 4  
+1 . 8  
Sow Backf at Meas urements 
No. of sows 
Ges tation backfat , mm 
Wean ing ( Par ity l ) b** 
1 1 0-d** 
Ges tat ion backfat change ,  mmC** 
Lactation backfat , mm 
1 4-d** 
Wean ingb** 
Lactation backfat change , mm* 
a Standard error. 
23 
20 . 1  
2 1 . 4 




2 2  
1 44.0  
202 . 2  
5 8 � 3  
1 7 8 . 7  
1 82 . 2  
1 7 7 . 9  
1 7 3 . 1  
1 7 1 . 9  
-6 . 8  
22 
23 . 9  
28. 9 
+5 . 4  
27 . 2  
26 . 3  
-. 9 
sEa 
3 . 41 
3 . 9 8  
2 .6 1  
3 .6 6  
3 .6 4  
3 . 48 
3 . 8 8 
3 . 7 4  
2 . 03 
. 55 
• 7 4 
. 47 
.6 9 
• 7 4  
. 48 
b Weight s and backfats are ad j u s t ed to  a cons tant day of l ac t at ion. 
c Me ans  are bas ed on 23 sows in 6-Mcal  treatment group s  and 20 s ows 
in 9-Mcal treatment group . 
*P<. 0 5 .  
**P<. 0 1 . 
3 5  
change d iffered s ta t i s t ical ly , a s  the 6 -Mcal sows g ained weight during 
lactat ion while the 9-Mc al s ows lost  weight . 
Sow backfat me as urement s were greater (P< . O l ) for the 9-Mc al 
sows than the 6 -Mcal s ows a t  the ons e t  of parity 2 ( t ab l e  8 ) . Thi s  
difference remained b e tween treatment s a t  1 1 0  d of gestation , 1 4  d of  
lac tation , and weaning . The 9-Mcal sows gained more (P< . 0 1 ) b ackfat 
dur ing ges tation . However ,  they lost  more ( P< . 0 1 ) backfat dur ing 
lactat ion than d id the 6 -Mca l  s ows . 
The 6 -Mc al s ows consumed 32 kg more feed during t·he total 
lactat ion per iod than the 9-Mc al sows ( t ab l e  9 ) . 
Litter Perf ormanc e .  P ig data parame ters at b irth , 7 ,  1 4 ,  and 
21 d of l actation , and wean ing were not af fected by ges tat ion treatment 
as shown in t able  1 0 . Treatment mean s for number of  p ig s  born a l ive 
were 1 0 .6 and 1 0 . 8 ,  for l it ter b irth weight were 1 4 . 9  and 16 . 0  kg , for 
average p ig b irth we ight were 1 . 45 and 1 . 5 1  kg , for number we aned were 
9 . 5 and 9 . 7 ,  for lit ter wean ing we ight were 6 3 . 2  and 6 1 . 9  kg , and for 
average p ig wean ing we ight were 6 . 90 and 6 . 5 9  kg for 6 -Mcal and 9 -Mcal 
treatments , res pec t ive ly . 
Parity 1 
Sow Performanc e .  The th ird parity invo lved 17  sows in the 
6-Mcal treatment group and 16  sows in the 9-Mcal treatment g roup ( t ab l e  
1 1 ) . Ges tat ion treatment s d id no t affect s ow we ight s o r  we ight changes 
during ge s t at ion and l ac t a t ion.  Ges t ation and lac t at ion backf a t  
changes also were no t s ignif ican t ly d ifferent . However , the 9-Mc al  
No .  of 
0-7 d ,  
TABLE 9 .  LEAST-SQUARES MEANS FOR WEEKLY LACTATION 
FEED CONSUMPT ION ( PARITY 2) a 
Ges ta tion treatment 
Item 6 . 0 Me al 9· . 0  Meal 
sows 23 • 22  
kg 36 . 7  3 1 . 7  
8-1 4 d ,  kg** 53 . 0  41 . 4  
1 5-2 1 d ,  kg** 
22 d to wean ing , kg C 
Total lac tat ion feed 
consumpt ion , kg** 
a Provided ad l ibitum .  
b Standard erro r . 
5 4 . 9  45 .7  
3 1 .3 25 . 1  
1 7 5 . 9  1 43 . 9 
c We ight s  are adj u s t ed t o  a cons t an t  day of l ac t ation.  
**P< . 0 1 . 
3 6  
SEb 
1 . 88 
1 . 98  
2 . 08 
2 . 27 
3 7  
TABLE 1 0 . LEAST- SQUARES MEANS- FOR SOW PRODUCTION--PIG DATA AT B IRTH , 
7 ,  1 4 ,  AND 21 DAY S OF LACTATION , AND WEANING ( PARITY 2 )  
I tem 
Ges tation treatment 
6 . 0 Meal 9 . 0 Meal 
P ig Data at B irth 
No . of l it ters 
No . born alive per l i t ter 
No .  o f  s t i l lb irths per lit terb 
No . of mummif ied fetuse s per l it terb 
To tal l it ter b irth wt , kg 
Avg p ig b irth wt , kg 
No .  of l it ters  
No . alive at 7 d per l i t ter 
7-d total l it t er wt , kg 
7-d avg p ig wt , kg 
No .  of l it ter 
No . alive at 14 d per l i t ter 
1 4-d total l it ter wt , kg 
14-d avg pig wt , kg 
No . of lit t ers  
No . alive at 2 1  d per lit ter 
21-d total l it ter wt , kg 
21-d avg p ig wt , kg 
23 
1 0 . 6 
. 3 5  
. 1 3  
1 4 . 9  
1 . 45 
23 
9 . 8 
25 . 8  
2.6 9 
23 
9 . 6 
40 .7  
4 . 3 4  
23 
9 . 5 
55 . 0  
5 . 95 
Pig Data at Weaning 
No .  of l it ters 
No .  alive at weaning per l it ter 
Total l it ter wean ing wt , kgC 
Avg p ig weaning wt , kgC 
a Standard error . 
· b Chi-square used to tes t d ifferenc e s . 
23 
9 . 5  
6 3 . 2  
6 . 90 
22 
1 0 . 8  
. 5 9  
.oo 
1 6 . 0  
1 . 5 1  
2 2  
9 . 9  
25 . 5  
2 .6 3  
22 
9 . 8 
40 . 4  
4 . 2 2 
22 
9 . 7  
53 . 5  
5 . 6 5  
22 
9 . 7 
6 1 . 9 
6 . 56 





1 . 09  
. 09 
. 48 
1 . 6 7  
. 1 5  
. 47 
1 . 95 
. 20 
. 46  
2 . 24 
. 2 5 
3 8  
TABLE 1 1 . LEAST- SQUARES MEANS OF S OW WEIGHTS , WEIGHT CHANGES , BACKFAT 
MEASUREMENTS , AND BACKFAT CHANGES DURING GESTATION 
AND LACTATION ( PARITY 3 )  
It em  
No . o f  sows 
Ges tation wt , kg 
Breed ing 
1 1 0-d 
Ges tat ion wt gain ,  kg 
Lac t at ion wt , kg 
Po s t farrowing 
7-d 
1 4-d 
2 1 -d 
Weaningb 
Lac t ation wt change , kg 
Ges t at ion 
6 . 0 Meal  
Sow We ight s 
17  
1 5 9 . 7  
1 96 . 6  
37 . 9  
1 84 . 7  
1 9 5 .7  
1 9 5 . 2  
1 95 . 4  
1 94 . 7  
+1 0 . 8 
Sow Backfat  Me asurements 
No . of sows 1 7  
Ges tation backfat , mm 
Weaning ( Par ity 2 ) b** 20 . 4  
1 1 0-d** 21 . 0  
Ges tation backf at change , mm + . 6 
Lactation backfat , mm 
1 4-d** 1 9 . 8  
Weaningb** 21 . 1  
Lactat ion backfat  chang e ,  mm +1 .3 
a Standard error . 
treatment 
9· . 0  Meal SEa 
1 6  
163 . 1  3 . 94 
200 . 3  4 . 7 1  
37 . 2  1 . 83 
1 86 . 8 4 . 57 
1 92 . 8 4 . 3 9  
1 93 . 5  4 .3 8  
1 90 . 6  4 . 7 1  
1 89 . 6 5 . 1 0  
+2 . 9  3 . 3 0  
16  
26 . 4  • 7 8  
26 . 1  . 85 
- . 3 . 6 3  
2 4 . 6  • 7 3  
24 . 8  • 7 6  
+ . 2  . 5 4 
b We ights and backfats are adjusted to a cons tant day of  l ac t at ion. 
**P < . 0 1 . 
sows remained fat t er ( P < . 0 1 ) than the 6 -Mcal group at 1 1 0 d o f  
ges tation , a t  1 4  d of  l ac t at ion,  and a t  wean ing . 
3 9  
During the f irs t 7 d of  l actat ion , the two treatment g roups 
consumed s imilar amount s  of  l ac t at ion feed as shown in table  1 2 .  After 
the f irs t week o f  lact at ion , the 6 -Mcal sows consumed s ignif icant ly 
more feed than the 9-Mc al  s ows . Feed consumpt ion dur ing the total  
lac tation periodwas 28 . 2  kg  mor e  for  the 6 -Mc al sows . 
Litter Perf ormanc e .  Numb er o f  p ig s , litter weight and ave rage 
p ig we ight s at bi rth , 7 ,  1 4 ,  2 1  d of  age , and wean ing were not 
s ignificant ly d if�erent due to ges tation treatment as shown in t ab l e  
13 . Pig numbers a t  7 d of age to wean ing w�re numerical ly d ifferent 
be tween treatment s .  However ,  there was a l arg e variation with in 
treatments and the d if fe rence d id not appro ach the leve l of 
s ignif icance . 
Comb ined Parit ies 
Sow Performanc e .  Al l three parit ies were comb ined r es u l t ing in 
72 farrowing s in the 6 -Mca l  treatment group and 70 farrowing s in the 
9-Mca l  treatment group ( t ab l e  1 4) . The 9-Mcal  group was heav ier 
(P< . O S )  than the 6 -Mca l  group at 1 1 0 d of  g e s t ation. Lactat ion weight s 
were s imilar between treatment group s at po s tfarrowing , 7 ,  1 4 ,  and 2 1  d 
of lactat ion , and wean ing . The 6 -Mcal s ows were we aned at an av�rage 
we i�ht of 1 7 2 . 4 kg vs 1 7 2 . 3  kg for the 9-Mcal sows . 
No . of 
0-7 d ,  
TABLE 1 2 . LEAST- SQUARES MEAN S FOR WEEKLY LACTATION 
FEED C ONSUMPTION ( PARITY 3 ) a 
Ges tation treatment 
I tem 6 . 0 Me al 9·.0 Meal 
sows 1 7  16  
kg 40 . 2  3 8 . 2  
8-1 4  d ,  kg* 5 8 . 2  48 . 9  
1 5-21 , kg** 
22 d to weaning , kgC* 
Total  lactat ion feed 
consumpt ion , kg** 
a Prov ided ad l ib i tum . 
b Standard erro r. 
57 . 1  47 . 8  
41 . 2  3 4 . 2  
1 97 .3 1 6 9 . 1  
c Weight s are adj u s t e d t o  a cons tant day of l actation . 
*P < . 0 5 . 
**P< . O l . 
40 
SEb 
2 . 2 0  
2 . 3 5  
2 . 0 0  
2 . 0 4  
41 
TABLE 1 3 . LEAST- SQUARES MEANS FOR SOW PRODUCTION--PIG DATA AT BIRTH , 
7 ,  1 4 ,  AND 21 DAYS OF LACTATION , AND WEANING ( PARITY 3 )  
I t em 
Ges tation treatment 
6 .0 Meal 9 . 0 Mc·al 
P ig Data at B irth 
No . of l it ters  
No . born a l ive per l it ter 
No . of s t i l lb irths per l it terb 
No . of mummif ied fetuse s per l it terb 
Total  lit ter b irth wt , kg 
Avg p ig b irth wt , kg 
No . of l it ters  
No . alive at 7 d per lit ter 
7-d total l it ter wt , kg 
7-d avg p ig wt , kg 
No . of l it ters 
No .  al ive at 14 d per l i t ter 
1 4-d total l it ter wt , kg 
1 4-d avg p ig wt , kg 
No . of l it ter� 
No . alive at 2 1  d per l it ter 
21-d total l it ter wt , kg 
2 1 -d avg p ig wt , kg 
17  
1 0 . 4 
. 5 9  
. 0 0  
13 .7 
1 .3 4  
1 7  
7 . 6 
20 .6 
2 . 47 
1 7  
7 . 4 
3 3 . 4  
4 . 1 2  
1 7  
7 .3 
47 . 4  
6 . 03 
P ig Data at Weaning 
No . of l i t ters 
No .  alive at weaning 
Total l it ter weaning wt , kgC 
Avg p ig wean ing wt , kgC 
a Standard error . 
b Chi- square used to t e s t d ifferenc e s .  
1 7  
7 . 3 
56 . 7  
6 . 87 
1 6  
1 0 . 8  
. 1 3  
.oo 
1 5 . 1  
1 . 43 
1 6  
9 . 0 
2 4 . 0  
2 . 7 2  
1 6  
8 . 9  
3 9 . 3  
4 . 49 
1 6  
8 . 9  
52 . 5  
6 . 05 
16  
8 . 8  
6 1 . 5 
7 . 2 1  
c Weight s are adj u s t ed t o  a cons tant day o f  l actat ion.  
• 7 1  
• 7 8 
.OS 
. 7 4  
1 . 6 3  
. 04 
. 7 4 
2 .3 3  
. 1 6 
. 7  4 
3 . 0 1  
. 2 2  
• 7 3  
3 . 46 
. 41 
42 
TABLE 1 4 .  LEAST-SQUARES MEANS OF S OW WEIGHTS , WEIGHT CHANGES ,  BACKFAT 
MEASUREMENTS ,  AND BACKFAT CHANGES DURING GESTATION AND 
LACTATION ( C OMBINED) 
. Item 
No . of farrowing s 
Ges t ation,  kg 
Breed ing 
1 1 0-d* 
Lac tation , kg 
Po s t  farrowing 
7 -d 
1 4-d 
2 1 -d 
Wean ingb 
No . of farrowing s 
Ges tation , mm 
1 1 0-d** 
Lac tation , mm 
1 4-d** 
Weaningb** 
a Standard error . 
Sow 
Ge s t ation treatment 
6 . 0 Me al 9 . 0 Meal 
Sow We ight s 
7 2  7 0  
1 5 8 . 2  1 58 . 4  
1 84 . 2  1 91 . 5  
1 6 8 . 8  1 7 3 . 4  
1 7 6 . 0  1 7 7 . 8  
1 7 6 . 2  1 7 6 . 0  
1 7  5 . 2 1 7 3 . 7  
1 7 2 . 4 17 2 . 3 
Backfat Meas urement s 
7 2  7 0  
2 1 . 5  26 . 8  
2 1 . 0  25 .7 
20 .7 25 . 0  
SEa 
2 . 0 5  
2 . 04 
1 . 82 
1 . 87 
1 . 88 
2 . 03 
2 . 1 3  
. 3 7  
. 3 5  
. 3 8  
b We ight s and backf ats  are adjus ted t o  a cons tant day o f  l ac t ation .  
*P< . 0 5 . 
**P< . 0 1 . 
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The 6 -Mcal sows were leaner (P< . 0 1 ) than the 9-Mc al s ows a t  the 
1 1 0th d of  ges t ation,  1 4th d of  l ac t at ion , and wean ing . Backf a t  
measurements were 20 .7  mm and 25 . 0  mm at wean ing for the 6 - and 9-Mcal 
sows , respe c t ive ly . However ,  the s ows were at  s imil ar we ight s . 
The 6 -Mcal s ows consumed s igni f ic ant ly more lactation feed from 
farrowing to wean ing than the 9-Mcal  s ows as shown in t ab l e  1 5 , an 
increase of 27 . 5  kg mor e  feed dur ing the ent ire lactat ion period . 
I 
Litter Performanc e .  Lit t er parame ters were no t s ta t i s t ical ly 
altered due to ges tation tre atment ( t able  1 6 ) . The 6-Mc al s ows 
farrowed an average of  1 0 . 4  p ig s  per l it t er , while the 9-Mcal  s ows 
farrowed an averag e  of 1 0 . 5 p ig s  pe r l it t e r .  Average p ig we ight s at 
b irth were 1 .3 6  and 1 . 43 kg for the 6 -Mcal and 9-Mcal group s , 
res pe c t ively . The number of p ig s  weaned were 8 . 1 per l it ter for the 
6 -Mcal sows and 8 . 5 p ig s  pe r l it ter for the 9-Mcal sows . The ave rage 
p ig weight weaned was the s ame for both treatments at � . 40 kg . 
Rebreeding Performanc e . Days t o  return to es tru s  for al l three 
parit ies and comb ined parit ie s are shown in table  1 7 . Ges tat ion 
treatment did not s ignificant ly af fect re turn to e s trus po s twean ing for 
any parity or comb ined parit ies . Days to return to es tru s  for parity 1 
sows were extended in compar i s on to par it ie s  2 and 3 due to the TGE 
. effect on herd 2 sows . 
No .  of  
0-7 d ,  
TABLE 1 5 . LEAST- SQUARES MEANS FOR WEEKLY LACTATION 
FEED CONSUMPT ION ( COMBINED ) a 
Ges tation t reatment 
Item 6 . 0 Meal 9 . 0 Meal  
farrowing s 7 2  7 0  
kg** 3 7 . 5  33 . 7  
8-1 4 d ,  kg** 52 . 6  42 .6 
1 5-2 1 d,  kg** 
22 d to we an ing , kgC* 
Total  lactation feed 
consumpt ion , kg** 
a Provided ad l ib itum. 
b Standard error . 
53 . 5  44 . 4  
3 1 . 9  2 1 .3  
1 7 5 . 5  1 48 . 0  
c Weight s are adju s t ed t o  a constant day o f  l actation . 
*P< . O S . 




1 . 1 3  
1 . 1 1  
1 . 2 9  
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TABLE 16 . LEAST-SQUARES MEAN S FOR SOW PRODUCTION--PIG DATA AT BIRTH , 
7 ,  1 4 ,  AND 21  DAYS OF LACTATION , AND WEANING ( COMBINED ) 
Ges tation 
I tem 6 . 0 Meal 
P ig Data at Birth 
No .  o f  l it ters 
No . a l ive per l it ter 
No . of s t i l lbirths per l it terb 
l it t erb No .  o f  mummif ied fetu s e s  pe r 
Total  l it ter b irth wt , kg 
Avg p ig b irth wt , kg 
No . of l it ters  
No . alive at 7 d per l i t ter 
7 -d t otal l it ter wt , kg 
7-d avg p ig wt , kg 
No . of l it ters 
No . al ive at 14 d per l it ter 
1 4-d total l it ter wt , kg 
1 4-d avg p ig wt , kg 
No . of l it ters 
No .  alive at 2 1  d per l it ter 
2 1 -d total l it ter wt , kg 
21-d avg p ig wt , kg 
7 2  
1 0 . 4 
. so 
. 04 
1 3 . 8  
1 .3 6  
7 2  
8 . 5  
23 . 2  
2 . 5 1  
7 2  
8 .3 
37 . 1  
4 . 1 4  
7 2  
8 . 1  
49 . 1  
5 .6 8  
P ig Dat a at We an ing 
No . of l it ters 
No . alive at weaning pe r l i t ter 
Total  l it ter weaning wt , kgC 
Avg p ig we aning wt , kgC 
a Standard error . 
7 2  
8 . 1  
56 . o  
6 . 40 
treatment 
9 .0 Meal 
7 0  
1 0 . 5  
. 57 
. 04 
1 4 . 7 
1 . 43 
7 0  
9 . 0 
22 . 9  
2 . 5 5  
7 0  
8 . 7 
3 6 . 2  
4 . 1 0  
7 0  
8 • . 5 
47 . 5  
5 . 5 0  
7 0  
8 . 5  
5 4 . 8  
6 . 40 
b Chi-square used t o  tes t d ifferences � 
c We ight s are adjus t ed t o  a constant day of lactat ion .  
SEa 
. 3 0  
. 3 4  
. 0 2  
. 3 6  
• 7 0  
. O S 
. 3 6  
1 . 04  
. 08 
. 3 5  
1 . 27 
. 1 1  
. 3 5  
1 . 43 
. 1 5  
TABLE 1 7 . DAYS TO RETURN TO ESTRU S  POSTWEANING 
( PARITY 1 ,  2 ,  AND 3 ,  AND COMBINED ) 
Ges t at ion treatment 
I tem 6 . 0  Meal 9 . 0  Meal · SEa 
Parity 1 9 . 4 9 . 6 . 90 
2 5 . 0 5 . 5 . 27 
3 5 . 4 5 .3 . 3 6  
Combined 6 .6 6 . 8 . 41 
a Standard error . 
TABLE. 1 8 .  REAS ONS FOR LEAVING THE EXPERIMENT 
Parity 1 -2 Parity 2-3 Comb ined 
Ges tation treatment 
6 . 0 9 . 0 6 . 0 9 . 0 6 . 0 9 . 0 
Item Meal Meal Meal Meal Meal Mea l 
Failed to return 3 4 1 1 4 5 
to es tru s  
Failed to conce ive 6 6 4 3 1 0  9 
Died a 1 1 
Lame 1 1 
Otherb 1 1 
a De ath was no t due to treatment. 




Longevity. Tab l e  1 8  shows the reas ons the s ows were r emoved 
from the experiment and at what point they were removed . Ges t a t ion 
treatment d id not seem to affect the reas on or at what time the s ows 
were taken out of the exper iment . The 6 -Mcal treatment had 15 s ows 
e liminated as four failed to return to es tru s , ten failed t o  conc e ive , 
and one was plac ed in the incorrect treatment postbreed ing . S ix te en 
9-Mc al treatment sows were removed from the experiment as f ive f a i l ed 
to return to estru s , nine f a i l ed t o  conc e ive , one d ied , and one was 
lame at 1 1 0 d of ges tat ion . The lame sow farrowed and l ac t at ed 
suc c es s ful ly ; however , she was no t bred due to unsoundnes s . 
Discus s ion 
The add it iona l caloric intake from 6 . 0 Meal to 9 . 0 Meal of ME 
increased s ow we ight s a t  1 1 0  d o f  ges tation and the sows gained more 
we ight dur ing ges tat ion exc ep t during par ity 3 .  The reas on for no 
gestation energy intake effect  on g e s t ation weight g ain dur ing third 
parity was not unders tood and doe s  not fo l low other three parity 
s tud ie s by Els l ey et a l . ( 1 96 9 )  and Frob ish e t  al . ( 1 97 3) . The 
increase in ges tation weight gain with inc reas ing ge s t a t ion energy 
intake was also  ob served by Frob ish et al . ( 1 96 6 ) , Lodge et a l . ( 1 96 6b , 
1 96 9 ) , and E l s l ey e t  al . ( 1 96 8 ) . Lodge e t  a l . ( 1 96 9 )  fed wh it e s ows 
feed intake level s  o f  2 . 7 3  kg and 1 . 82 kg daily during ges t at ion which 
were very s imil ar to this s tudy . The Great Britain res earchers 
repor ted the Large Whit e  s ows fed 2 . 7 3  kg gained twice as much as  tho se 
fed 1 . 82 kg . The gains in this s tudy were · not of such a larg e · 
magnitude . Ges tation e�ergy res earch conduc ted on o ther breeds a l s o  
resul ted in increased g e s t at ion weight gains (De an and Tribb l e ,  1 96 0 ; 
Frobi sh e t  al . , 1 96 4 ,  1 96 8 ;  L ibal and Wahl s trom ,  1 97 7 ) . 
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Sow weight s during the l ac t at ion period were no t s tat i s t i ca l ly 
d if ferent . However , the 6-Mc al s ows were numerical ly light er af t er 
farrowing and nume rical ly heavier at we aning , resulting in more we ight 
g ain over the lactat ion per iod . In parity 1 ,  l actation weight chang e s  
were a l tered due t o  the TGE effect  o n  the s ows . The s ows bec ame s ick 
while s t i l l nurs ing a l it te r , resul ting in atyp ical weight l o s se s . The 
6 -Mcal sows ' mean we ight change dur ing lac t ation was negative , l arge ly 
due to the one sow lo s ing 53 . 6  kg while  s ick with TGE and nurs ing 1 2  
p ig s . However , this s tudy does support the as soc iation o f  inc r eas ed 
feed intake during ge s t ation with inc reased pregnancy weight gain and 
l es s we ight gain dur ing lact ation.  The inverse relationship o f  
gestat ion and l actation we ight gains has been demons t rated regard l es s 
of  breed by Dean and Tribb l e  ( 1 96 0 ) , Lodge et al . ( 1 96 6b ) , Me ade e t  a l . 
( 1 966 ) � E l s ley e t  al . ( 1 96 8 ,  1 96 9 ) , Frob ish ( 1 96 8 ,  1 97 0 ) , Lodg e  ( 1 96 9 ) , 
and Libal and Wahl strom ( 1 97 7 ) . 
Backfat changes  due to ges t at ion energy are not as we l l  def ined 
as weight changes . The 9-Mcal sows were s igni ficant ly fatter than the 
6 -Mca l  sows from the 1 1 0-d b ackfa t  me asurement dur ing par ity 1 to the 
end of the experiment . The l arge ges tat ion backfat l o s s  dur ing 
parity 1 for both treatment s c an be attribut ed to the sows be ing 
f lushed prior to breed ing and the extreme ly co ld ges tation se as on . The 
nons ignif icant backf at change during lactation may not be an accurat e  
evaluat ion due t o  the TGE ef fect o n  the sows . Parity 2 ges tat ion and 
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lac t ation backfat changes resembl ed the inverse relationship , o f  the 
weight changes . As feed int ake increased dur ing ges tation , the s ows 
g ained more backfat . However , the 9-Mcal sows lost more backfat  dur ing 
lactat ion . These  resu l t s  agree with the work of Frape e t  al . ( 1 97 1 ) . 
Af t er parity 2 ,  backfat measurement s rema ined qu ite cons tan t . Thu s , 
the backf at change s  were s imil ar between treatment s  for pari ty 3 .  
Figure 1 shows the re lat ionship o f  weight and backfat me asurement s and 
chang es through three paritie s . The backfat increased dur ing the s ows ' 
f irst pregnancy but d id not f luctuate much af ter the 1 1 0-d measurement 
during parity 1 .  The sows were , however ,  gaining body weight ove r  the 
three parit ie s . Whit temore et a l . ( 1 9 80 ) s imil arly reported an 
inc rease in body weight by s ows in sub s equent parities but a dec rease 
in body fat . The high milk-produc ing sows in this study d id no t l o se 
an extreme amount of backfat  dur ing l actation and backfat and weight 
changes d id not a l ter rep roductive performanc e .  Smith ( 1 96 0 ) conc luded 
that the prac t ic e  of bu ild ing up sow reserves dur ing ges tat ion was 
energetical ly ineffic ient and that high energ etic effic iency can b e  
achieved only when sows are fed to  gain we ight throughout both 
gestation and lac t at ion . 
Inc reas ed g e s tat ion feed intake decreased ad l ib itum l ac t at ion 
feed intake . The 6 -Mcal sows consumed s ignif icant ly more f eed during 
lactat ion than the 9 Me al s ows . Baker e t  a l . ( 1 96 8 ) , Vermed ahl e t  a l . 
( 1 96 9 ) , and Lodge ( 1 96 9 ) agree that increased feed consu�pt ion during 
ges tation decreas e d  ad l ib itum l actation feed consumpt ion . Due to  
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Figure 1 .  Sow wei ghts  and backfat  mea surem e nt s  b y  parity.  VI 0 
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larg e ly d ictate the s ow ' s inc reas ed nutritional d emands . The 6 -Mcal 
sows rec e ived adequate nut r i t ion t o  maintain pregnancy .  However , the 
l ac t at ion stres s was greater for the 6 -Mcal sows due to les s body 
we ight and fat res erves . The 6 -Mcal sow consumed more dur ing l ac t at ion 
to me e t  her add it iona l nutr i t iona l  d emands . The inc reased feed 
consumpt ion during lac t ation is  advantageous and more effic ient to the 
sow as she rec e ives adequate nut r ient s daily . 
E l s l ey ( 1 96 8 )  repor t ed g ene t ical ly s imil ar sows maint ained 
under ident ical feed ing reg ime s farrowed from to 2 to 20  p ig s . Thi s  
may exp l ain why the l i t erature does no t conc lu s ively def ine the ef fect 
of g e s t at ion energy on the number of p ig s  b�rn .  In this s tudy , the 6 -
and 9-Mcal treatment g roup s farrowed a s imilar number of  l ive p ig s  per 
l itter . This agrees with the white sow res e arch done by E l s ley e t  al . 
( 1 96 8 ,  1 96 9 ) , Lodge e t  a l . ( 1 96 6 a ) , Lodge ( 1 96 9 ) , and Frob ish e t  a l . 
( 1 96 6 ) .  They also demons trated no d ifferenc e in litter s ize or 
s til lb irths between g e s t at ion t reatment s vary ing from 5 . 4 Meal to 1 0 . 8  
Meal of ME daily . 
The birth we ight s repor t ed by the above res eachers var ie d . 
Lodge ( 1 96 9 ) fed sows 1 . 82 or 2 .7 3  kg per day and Frob ish e t  a l . 
( 1 96 6 )  fed sows 5 . 4 or 1 0 . 8  Meal of ME. P ig b irth we ight s were no t 
affected by ges t at ion t reatment as was true in this s tudy . Other 
res e archers also reported no response of  b irth weight s t o  g e s t at i�n 
energy intakes rang ing from . 91 to 2 . 7 3  kg ( Self  et  al . , . 1 96 0 ;  Me ade 
e t  al . ,  1 96 6 ; Anderson and Wahl s trom , 1 970 ; Frobish e t  a1 . ,  1 96 4 ,  1 97 3 ; 
Frob ish,  1 96 8 ,  1 97 0 ) . In contras t ,  white sow researchers Lodge. e t  a l . 
( 1 966 a )  and E 1 s 1ey e t  al.  ( 1 96 9 )  s tated b irth weight increas ed with 
increased feed intake during g e s tat ion . 
Number of p ig s  weaned was not al tered by ges tation energy 
int ake . Other white sow nut r it ion work al s o  revealed no s ign if icant 
d if ference in number of p ig s  we aned due to gesta tion energy ( Frob ish 
e t  al . , 1 96 8 ;  Lodg e , 1 96 9 ;  E l s ley e t  al . , 1 96 9 ;  Frape e t  a l . ,  1 97 1 ) . 
In general the res e archers that d id f ind differenc es in number weaned 
also reported a t reatment e f fect  on number of p ig s  born al ive . 
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No s t atis t ical d ifferenc es  were observed in p ig weaning we ights 
between the 6 - and 9-Mc al treatment group s. This is in agreement with 
resul ts reported by Lodg e e t  al.  ( 1 96 6 a ) , Frob ish e t  al . ( 1 96 6 ) , Lodge 
( 1 96 9 ) , and Frape e t  al.  ( 1 97 1 ) .  However ,  Els ley and workers ( 1 96 9 )  
reported a po s it ive corre lation b e tween the increase in the l eve l o f  
feed intake dur ing pregnancy and the growth o f  pig l e ts from b irth t o  3 
and 8 wk of age . 
Days to re turn to e s t ru s  af ter the f irst parity were ext ended 
due to the TGE effect on . sows . However , days to return to e s tru s  for 
al l parit ie s and comb ined parities  were not af fe cted by g e s t a t ion 
energy l eve l .  E l sey et a l .  ( 1 96 8 )  and Lodge et al. ( 1 966 a) al so 
observed no ev idenc e that concept ion rate , average interval b e tween 
weaning , and the onse t  of heat were af fect ed by ges t ation energy 
intake. 
The 6- and 9-Mc al g e s tat ion energy treatment s d id not affect  
longevity. Lodge ( 1 96 9 )  fed Large Whit e sows 1 . 82 or 2.73  kg daily 
dur ing gestation and a l s o  found no d ifferenc e in  sow surv ival • . The 
53 
larges t percentage of the s ows in this study were removed b e tween f irs t 
and s econd parity due to the adverse effect TGE had on herd 2 ' s  s ows • . 
The sows had been s trat i f ied accord ing to date bred , s o , when the TGE 
oc curred dur ing the midd l e  o f  the farrowing period , treatments  were 
equal ly af fected . 
According to the resu l t s  of this s tudy , the current NRC ( 1 97 9 ) 
recommendat ion of  approxima t e ly 6 Mea l  of ME daily dur ing g e s t a t ion i s  
adequate for white s ows ind ividual ly fed dur ing ges tation for three 
consecut ive paritie s , over various s eas ons , and when lit ters are weaned 
at 3 to 4 wk of  age .  
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ECONOMIC EVALUATION . 
This sec tion d i s cu s s e s  the econom ic differences  between the 6 -
and 9-Mcal treatment g roup s . 
Tab l e  1 9  shows the f inanc ial s tatement for th is s tudy . Sow 
feed cos t s , feeder p ig income , and p ig feed co s t s  from weaning t o  
feeder pig sale  are the economic fac t ors cons idered . The cap it a l  c o s t s  
were not ca lculated a s  the co s t s  wou ld b e  the same for both treatment 
group s . Sow salvage value and ma intenanc e feed co s t  of nonpregnan t 
sows were not as s e s se d . In this s tudy , number of sows open and t iming 
of removal was s imilar between treatment g roups .  Sow s a lvage and 
espe c ial ly feed co s t s  of the nonpregnant s ows are , however ,  extreme ly 
impor tant eva luations to a produce r .  It is  the nonproduc ing s ows  that 
are co s t ly .  
Sow feed co s t s  were f igured for each farrowing . Thes e  f igur es 
involved the f o l lowing : ( 1 )  the l ac t ation diet fed to a l l  s ows a t  1 1 0 
d of gest at ion to farrowing at 1 . 82 kg daily and al lowed ad l ib itum 
po s t farrowing , ( 2 ) the 6 -Mc al diet  fed to a l l  sows po stweaning t o  
breeding at 2 . 27 k g  per day , and ( 3 )  the 6 -Mcal diet f e d  t o  t h e  6 -Mcal 
sows during ges tation at 1 . 86 kg daily and the 9-Mcal diet fed the the 
9-Mc al sows dur ing ges tation at 2 . 7 7  kg daily.  The lact ation d ie t  co s t  
$ . 1 25 per kg , the 6 -Mcal d ie t  co s t  $ . 1 21 per kg , and the 9-Mcal d i e t  
c o s t  $ . 1 08 per kg . Thes e  prices are based o n  ingred ient co s t  from a 
local Brooking s e levator on Sep t ember 3 ,  1 9 85 .  
Group feed co s t s  pe r farrowing were $49 . 2 1  for the 6 -Mc a l  
treatment and $53 . 9 8 f o r  the 9-Mcal  treatment . The cost  to incr eas e 
TABLE 1 9 . ECONOMIC EVALUATION OF THE 6 - AND 9-MCAL TREATMENT GROUP S 
No . of farrowings 
Fac t ors invo lved 
I tem 
Total  sow feed co s t s  ( 3  parities ) ,  
Sow feed per  farrowing , $ 
P ig feed co s t s  per l i t ter , $ 
Feeder pig income per l i t ter , $ 
Ne t  income , $ 
Lit ter income 
Lit ter feed co s t s  
Sow feed co s t s  
Ne t income p e r  farrowing 
$ 
Ges t ation 
6 . 0 Meal 
7 2  
3 , 5 43 . 44 
49 . 2 1  
6 0 . 7 5  
3 24 . 00 
3 24 .00 
-6 0 . 7 5  
-49 . 2 1  
2 1 4 . 0 4  
t r eatment 
9 . 0 Meal 
7 0  
3 , 7 7 8 . 40 
53 . 9 8 
6 1 . 5 0 
3 28 . 00 
3 28 . 0 0 
-6 1 . 5 0  
-53 . 9 8 
2 1 2 . 5 2 
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p ig l e t  weight s from 6 . 5 kg t o  1 8 . 0 kg was $60 .7 5 per l i t ter for the 
6 -Mcal sows and $6 1 . 5 0  for the 9-Mcal group . The p ig feed co s t s  were · 
based on a s tarter rat ion co s t ing $ . 1 51 pe r kg and a feed convers ion o f  
2 k g  of fe ed p e r  1 k g  of  g ain. Feeder p ig pr ice was based on an 
average f igure of  $2 . 20 per kg , thus $40 for an 1 8-kg feeder p ig .  The 
l i t ter income was $3 24 . 00 and $328 . 0 0  for the 6 - and 9-Mcal treatment 
group s ,  respe c t ive ly . 
Net income g enerated per  farrowing calculates to be $2 1 4 . 0 4  for 
the 6 -Mcal group and $21 2 . 52 for the 9-Mcal g roup . This i s  a 
difference of  $1 . 52 . This d if ference is  no t much per sow .  However , a 
1 00-sow unit farrowing 2 . 2 t ime s per year would g enerate $334 . 40 
add it iona l dol lars per year feed ing the 6 -Mca l  d ie t  dur ing g e s t a t ion 
compared to the 9-Mcal d ie t .  
5 9  
SUPPLEMENT 
Thi s  res e arch pro j ect  b egan the fal l of 1 9 83 .  The South Dako t a  
State Univers ity Swine Uni t was i n  the proc e s s  of  depopulating the i r  
herd and repopulating with whit e s ows . To avo id l o s ing valuab l e  
res e arch t ime , my pro j ec t  was init iated a t  the produce r ' s  p lace a t  
which the white g i l ts were purchas ed . The producer i s  John Nesvo ld , my 
dad , at Mad ison , Minne s o t a . Experiment al proc edures were the same at 
Ne svo ld ' s  as they were at Brook ing s . Herd 1 was bred at Mad i s on 
September to Oc tober of  1 9 83 and moved to Brookings December 2 9 , 1 9 83 ,  
just pr ior t o  farrowing . Herd 2 was also  bred at Mad ison Decemb e r  of 
1 983 and moved to Brooking s January 1 0 ,  1 9 84. The g i l ts  were purchas ed 
from only one source to maintain a heal thy , c l ean herd af t er 
depopul at ing . 
The prebreeding b ackfat me asurement s were taken on a d if ferent 
machine than a l l  o ther b ackfat measurement s .  I took 6 43 measurements 
with both machines concurrent ly and s tat i s t ical ly correlated the two 
measurement s .  The machine used at Brooking s was cons is tent ly lower and 
les s ac curate based on visual appraisal than the orig inal machine . The 
measurements t aken at Brooking s were adjus ted us ing the regres s io n  
equation g enerated from the correlations . 
The weather dur ing December of 1 9 83 was extreme ly co ld . The 
temperature was below -3 2 C for 2 wk . The g il t s  d id not rec e ive any 
add itiona l energy source dur ing this s tres sful time . 
Three consecut ive f arrowing s from bo th herds were comp l � t ed for 
my thes is pro j ec t  and the ·fourth parity is also comp le t e .  Sow 
6 0  
produc tiv ity over t ime as we l l  as sow longev ity are extreme ly 
important . Anima l s  c an adj u s t  to s tres s and ma intain for a s ho r t-term ,  
but time wil l demons trate i f  there are detr imental ef fec t s .  
A not e  of cons iderat ion is  that the g i l t s  were white  
c ro s sbreds , not purebr eds , but were used  to represent white sows  in 
g eneral . 
The next s tep in this res e arch pro j ect for me wou ld b e  t o  
d irec t ly compare trad it iona l  three-way cro s sbred femal e s  with t h e  wh it e 
sows unde r  s imil ar cond it ions . The l imit of do ing this compar i s on i s  
the need for more an ima l s  t o  maintain enough numbers p e r  treatment , . . 
thus more fac il i t ie s , or e l se ther e  wou ld be too smal l a number of  s ows 
per treatment to adequately t es t treatment differenc e s . Ano ther 
cons iderat ion wou ld be to t e s t o ther energy leve l s  both higher or l ower 
· than 9 . 0 or 6 . 0 Meal  of ME .  I wou ld also  take b lood samp les  from s ows 
to monitor me tabo l ism d ifference s  b e tween t reatment s • . 
APPENDIX 
TABLE 1 .  MEAN SQUARES FOR PREBREEDING SOW WEIGHTS AND BACKFAT 
MEASUREMENTS ( PARITY 1 )  
6 1  
Source of  Pr e  breeding Pre breeding 
variation d f  weight b ackf a t  
Herd 1 1 1 7 4 .3 1 9** 1 52 1 . 9 1 9** 
Treatment ( Trt ) 1 7 . 940 2 . 91 4  
Herd x Trt 1 3 . 41 1 . 001  
Error 6 0  3 0 .7 1 2 1 4 . 1 6 1  
**P< . 0 1 . 
TABLE 2 • MEAN SQUARES FOR 1 1  0-D GESTATION SOW WEIGHTS AND 
BACKFAT MEASUREMENTS ( PARITY 1 )  
Source  of  1 1 0-d 1 1 0-d 
variat ion df sow wt df sow b ackf a t  
Herd 1 266 6 .6 7 3** 1 1 6 0 . 7 89** 
Treatment ( Trt ) 1 57 4 . 86 7  1 1 7 5 . 6 6 5** 
Herd x Trt 1 6 6 4 .6 83 1 . 2 91 
Error 5 8  203 . 96 4  6 0  7 . 7 86 
**P< . O l . 
TABLE 3 .  MEAN SQUARES FOR POSTFARROWING AND 7-D LACTATION 
SOW WE IGHTS ( PARITY 1 )  
Source of Po s t farrowing 7 -d 
variation df wt df wt 
Herd 1 1 57 0  . 7 97** 1 6 6 9 . 1 27 
Treatment ( Trt ) 1 2 94 . 13 2  1 1 1 5 . 41 2  
Herd x Trt 1 533 . 0 16  1 1 5 9 . 3 24 
Error 6 0  1 40 . 945 57 1 6 9 . 899 
**P< . 0 1 . 
TABLE 4 .  MEAN SQUARES FOR 1 4-D LACTATION SOW WEIGHTS AND BACKFAT 




Treatment ( Trt ) 
Herd x Trt 
Error 





5 2  
1 4-d 
b ackfat 
6 3 . 83 2  
1 14 .6 86 ** 
1 3 . 2 5 5 
6 . 26 6 
1 4-d 2 1 -d 
wt · wt 
5 1 2 . 3 3 8  6 96 . 1 7 2  
. 03 9  1 41 . 7 57 
3 9 . 97 9  1 6 2 . 0 24 
1 89 . 5 84 204 . 1 91 
TABLE 5 .  MEAN SQUARES FOR SOW WEANING WEIGHTS AND BACKFAT 
MEASUREMENTS ( PARITY 1 )  
Source of Weaning Wean ing 
variat ion df wt df backfat 
Herd 1 . 6 53 1 5 2 . 3 82 
Treatment ( Trt ) 1 7 17 . 096 1 1 7 2 . 87 5** 
Herd x Trt 1 522 . 43 3  1 2 4 . 2 41 
Days of l actat ion 1 1 43 .7 5 5 1 6 . 1 5 1  
Error 5 1  23 7 . 3 7 3  52  7 . 7 85 
**P< . O l . 
TABLE 6 • MEAN SQUARES FOR WEEKLY LACTATION FEED CONSUMPTION 
( PARITY 1 )  
Source of 
variat ion df 0-7 d d f  8-1 4 d 
2 2  d t o  
1 5-2 1 d df weaning 
6 2  
Herd 1 6 27 . 07 8** 1 433 . 441 * 533 . 23 2* 1 7 40 . 1 1 5** 
Treatment ( Trt ) 
Herd x Trt 
Days of lactation 
Error 
*P< . 0 5 . 
**P< . Ol . 
1 3 03 . 83 3 ** 1 
1 47 . 6 66 1 
57 3 8 . 280 52  
1 085 . 033** 86 6 . 47 7 ** 1 2 1 .6 6 4 
1 17 . 5 24 1 6 7 . 423 1 25 . 3 9 5  
1 3 8 40 . 1 40** 
81 . 41 3  7 8 . 97 9  42 92. 83 0  
TABLE 7 .  MEAN SQUARES FOR NUMBER OF PIGS ·BORN ALIVE AND LITTER 




Treatment ( Trt ) 
Herd x Trt 
Error 
**P< . 0 1 . 




6 0  
No . born 
alive 
9 . 0 85 
1 . 1 44 
5 . 26 0 
5 . 57 0  
Lit ter 
wt 
5 .7 89 
. 0 1 4  
1 2 . 83 6  
7 .7 32 
Avg 
pig wt 
. 3 6 1** 
. 0 24 
. 003 
. 03 3  
TABLE 8 .  MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND P IG 
WEIGHTS AT 7 D OF AGE ( PARITY 1 )  
No . of Lit t er Avg 
6 3  
Source of  
variation df pigs df wt pig· wt 
Herd 
Treatment ( Trt ) 
Herd x Trt 
Error 
*P< . 0 5 . 




6 0  
3 6 . 2 5 4  
. 47 4  
. 7 6 3  
1 1 . 887 
1 2 . 058  . 2 28 
1 227 . 5 56 *  . 1 21 
1 242 . 033** . 1  01  
55  3 2 . 82 8  . 1 7 5  
TABLE 9 .  MEAN SQUARES FOR NUMBER OF P IGS AND LITTER AND P IG 
WEIGHTS AT 1 4  D OF AGE ( PARITY 1 )  
Source of No . of L it ter Avg 
variat ion df pigs df wt pig wt 
Herd 1 7 9 . 7 6 3  1 21 . 82 4  . 1 6 4 
Trea tment ( Trt ) 1 4 . 86 8  1 92 9 . 287** 1 . 827 
Herd x Trt 1 4 . 27 6  1 895 . 3 46 ** 1 . 7 89 
Error 6 0  1 2 .3 84 52  7 2 . 1 02 . 47 1  
**P< . 0 1 . 
6 4  
TABLE 1 0 .  MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND P IG WEIGHTS 




Treatment ( Trt ) 
Herd x Trt 
Error 
**P< . 05 . 




6 0  
No .  o f  
pigs 
1 06 . 82 1 ** 
4 . 7 77 
2 . 7 37 
1 0 . 923 
Lit ter Avg 
df wt pig wt 
1 406 . 450 . 000 
1 941 . 3 81 ** . 86 4  
1 80 2 . 7 40** 1 . 0 44 
52  1 02 . 945 . 7 16  
TABLE 1 1 . MEAN SQUARES F OR NUMBER OF PIGS AND LITTER AND 
PIG WEIGHTS AT WEANING ( PARITY 1 )  
Herd 
Sour ce of 
variat ion 
Treatment ( Trt ) 
Herd x Trt 
Days of lactation 
Error 
*P< . 0 5 . 





6 0  
No . of 
pigs 
1 04 .6 84** 
5 . 242 
2 . 404 
1 0 . 853 
Lit ter Avg 
df  wt pig wt 
1 1 33 1 . 2 53 ** 3 . 56 0 
1 6 5 4 . 1 58* . 007 
1 6 20 . 1 05* . 3 90 
1 3 86 . 7 02 6 . 6 1 2* 
5 1  1 1 8 . 3 92 . 948 
TABLE 1 2 .  MEAN SQUARES FOR DAYS OF LACTATION AND DAYS TO 
RETURN TO ESTRUS (PARITY 1 )  
Days t o  
Source of Days of r eturn 
variation df lactation df to e s trus  
Herd 1 1 46  . 6 3 8* 1 348 • . 9 95** 
Treatment (Trt ) 1 26 . 421  1 . 43 5  . 
Herd x Trt 1 4 .6 2 1 1 . 00 0  
Error 6 0  3 4 . 53 7  53 22 . 949 
*P< . 0 5 . 
**P< . O l . 
TABLE 1 3  • MEAN SQUARES FOR GESTATION WEIGHT AND BACKFAT 
CHANGES ( PARITY 1 )  
6 5  




Treatment ( Trt ) 
Herd x Trt 
Error 
*P< . O S . 





5 8  
Ges tation 
wt change 
7 21 6  . 3 86 ** 
6 97 .  91 6* 
5 91 . 42 4* 
1 46 . 1 22 
backfat  
df  change 
1 26 7 2  . 06 9** 
1 2 23 . 82 8** 
1 . 3 3 1  
6 0  23 . 3 07 
TABLE 1 4 .  MEANS SQUARES FOR LACTATION WEIGHT AND BACKFAT 
CHANGES ( PARITY 1 )  
Lac t a t ion 
Source of Lac t ation 
variation df wt change df 
Herd 1 1 281 . 506 ** 1 
Treatment ( Trt ) 1 27 3 . 881 1 
Herd x Trt 1 1 99 8 . 6 39** 1 
Error 5 2  1 7 0 . 856 53 . 
*P< . O S . 
**P< . 0 1 . 
TABLE 1 5 . CHI-SQUARE ANALYSIS FOR NUMBER OF 
STILLBIRTH S AND MUMMIFIED FETUSES 
PER LITTER ( PARITY 1 )  
Comparison 
No . of s ti l lb irths per l i t ter 
No .  of mummif ied- fetuses  per l it ter 
x2 value = 3 . 84 , 1 df 
x2 value 
6 . 0 Mea l  
vs 
9 . 0 Meal 
· . 6 9  
2 . 7 1  
backfat  
change 
25 . 3 05 
. 56 9  
3 4 . 452* 
7 . 0 2 4* 
6 6  
TABLE 1 6 . MEAN SQUARES FOR SOW BREEDING WEIGHTS AND PARITY 1 WEANING 
BACKFAT MEASUREMENTS OF THE SOWS MAKING SECOND PARITY . 
Herd 
Sourc e  of 
variat ion 
Treatment (Trt ) 







447 . 1 7 5  
1 6 3 . 3 7 2  
. 808 
Weaning 
. df backfa t  · 
1 3 . 046 
1 3 0 .6 28* 
1 1 40 . 7 92** 
Days of l ac t at ion 1 4 . 2 56 
Error 
*P< . O S .  
**P< . 0 1 . 
41 244 . 6 1 8 3 8  6 . 6 1 3 
TABLE 17  • !1EAN SQUARES FOR 1 1  0-D GESTATION SOW WE IGHTS AND 




Treatment ( Trt ) 
Herd x Trt 
Error 
*P < . O S . 
**P< . 0 1 . 




Treatment ( Tr t )  
Herd x Trt 
Error 
1 1 0-d 1 1 0-d 
df sow wt b ackfat 
1 1 03 5 . 253 1 . 1 5 8 
1 1 7 3 9 . 956 * 5 84 . 53 5** 
1 46 8 . 6 23 . 036  
41 357 . 3 6 8  1 2 . 1 6 3  
MEAN SQUARES FOR POSTFARROWING AND 7 -D LACTATION 
SOW WEIGHTS ( PARITY 2)  
Po st farrowing 7 -d 
df wt wt 
1 1 1 86 . 1 66 445 . 6 7 5  
1 502 . 41 8  27 0 . 5·49 
1 1 6 4 . 7 27 1 5 . 91 3  
40 2 94 . 497 2 1 9 . 2 87 
) 
TABLE 1 9 . MEAN SQUARES FOR 1 4- AND 21-D LACTATION SOW WEIGHTS AND 
1 4-D BACKFAT MEASUREMENTS ( PARITY 2 )  
Source o f  
variation 
Herd 
Treatment ( Tr t ) 
Herd x Trt 
Error 
**P< . 0 1  
1 4-d 
df wt 
1 45 4 . 1 06 
1 1 4 . 87 4  
1 86 . 1 87 
40 26 6 . 87 1  
21-d 1 4-d 
wt df  backfat 
3 7 2 . 1 42 1 1 .6 5 4 
92 . 202 1 442 . 6 02** 
5 . 6 3 1  1 1 .6 86 
3 3 1 . 949 41 1 0 . 7 9 5  
TABLE 20 . MEAN SQUARES FOR WEANING SOW WEIGHTS AND BACKFAT 
MEASUREMENTS ( PARITY 2 )  
Source o f  Weaning Wean ing 
variation df wt df backfat 
Herd 1 237 . 1 93 1 . 1 42 
6 7  
Treatment ( Tr t )  1 2 1 . 1 87 1 3 49 . 06 2** 
Herd x Trt 1 5 . 5 42 1 5 . 6 5 8 
Days of l actation 1 1 092 . 888 1 2 0 . 3 3 0  
Error 3 9  3 07 .· 0 23 40 1 2 . 43 9  
**P< . 0 1 . 
TABLE 21 . MEAN SQUARES FOR WEEKLY LACTATION FEED CONSUMPTION 
( PARITY 2 )  
Source o f  0 to 8 to 15 to 2 2  d to 
var iat ion df 7 d 1 4  d 21  d df weaning 
Herd 1 136 . 206 1 1 . 3 41 1 . 5 1 5  1 . 01 4  
Treatment ( Trt ) 1 255 . 05 4  1 3 92 . 925** 880 . 5 1 2** 1 3 5 4  .• 848 
Herd x Trt 1 95 . 423 1 . 045 1 7 0 . 96 4  1 6 . 857 
Days of l actation 1 907 2 . 7 1 0** 
Error 41 7 9 . 3 85 87 . 91 5  97 .3 1 2  3 8  1 1 1 . 1 9 9 
**P< . 0 1 . 
TABLE 22 . MEAN SQUARES FOR NUMBER OF P IGS - BORN ALIVE AND LITTER 
AND PIG B IRTH WEIGHTS ( PARITY 2 )  
Source o f  No .  born Lit ter P ig 
variat ion df al ive wt wt 
Herd 1 . 1 5 8 6 . 889 . 03 8  
Treatment ( Trt ) 1 . 26 2  1 3 . 41 3  . 046 
Herd x Trt 1 . 26 2  . 00 5  . 007 
Error 41 6 . 1 7 3  7 . 1 7 7  . 045 
TABLE 23 . MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND P IG 
WEIGHTS AT 7 D OF AGE (PARITY 2 )  
Source of No . of Lit ter P ig 
var iation df pigs wt wt 
Herd 1 . 97 2  44 . 91 6  . 2 24 
Treatment ( Trt ) 1 . 089  . 93 8  . 03 7  
Herd x Trt 1 . 089  2 .6 89 . 07 3  
Error 41 5 . 26 7 26 . 883 . 1 92 
TABLE 2 4 .  ME AN  SQUARES FOR NUMBER OF PIGS AND LITTER AND P IG 
WEIGHTS AT 1 4  D OF AGE (PARITY 2 )  
Source of No . of Lit ter P ig 
variat ion df pigs wt wt 
Herd 1 . 3 5 8  3 2 . 1 06 . 1 09 
Treatment ( Trt ) 1 . 508 . 827 . 1 53 
Herd x Trt 1 . 0 97 1 1 . 455 . 3 7 0  
Error 41 5 . 1 3 3 6 3 . 0 13 . 486 
6 8  
6 9  
TABLE 25 . MEAN SQUARES F OR NUMBER OF P IGS AND LITTER AND P IG WEIGHTS 
AT 21 D OF AGE (PARITY 2 )  
Source o f  
variation 
Herd 
Treatment ( Trt ) 
Herd x Trt 
Error 





No .  of 
pigs 
. 5 50 
. 3 2 4  
. 054 
4 . 925 
Lit ter Pig 
wt wt 
48 . 2 52 . 1 1 5 
2 1 . 581 . 8 90 
2 . 80 9  . 220  
85 . 93 1  . 903 
TABLE 26 . MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND P IG 
WEIGHTS AT WEANING ( PARITY 2 )  
Source o f  No . o f  Lit ter P ig 
variat ion df pigs df wt wt 
Herd 1 . 928 1 6 5 . 2 52  . 3 6 3  
Treatment ( Trt ) 1 . 3 1 6  1 1 5 . 9 96 1 . 1 07 
Herd x Trt 1 . 0 58 1 7 . 1 17 . 20 2  
Days o f  l ac t at ion 1 1 7 3 . 3 57 5 . 823* 
Error 41 4 . 826 40 1 13 . 283 1 . 41 3 
*P< . 0 5 . 
TABLE 27 . MEAN SQUARES FOR DAYS OF LACTATION AND DAYS TO 
RETURN TO ESTRUS ( PARITY 2 )  
Days t o  
Source o f  Days o f  r eturn 
variat ion df  lact ation to e s tru s  
Herd 1 1 9 . 85 9* 2 . 496 
Treatment ( Trt ) 1 7 . 97 7 2 . 3 1 1 
Herd x Trt 1 1 . 41 3 . 007 
Error 41 4 . 2 1 2  1 . 47 6 
TABLE 28 . MEAN SQUARES FOR GESTATION WEIGHT AND BACKFAT 
CHANGES ( PARITY 2 )  
Source o f  
variation 
Herd 
Treatment ( Trt ) 
Herd x Trt 
Error 
*P< . 0 5 . 






Ges t a t ion 
Ges tation backfat 
wt change df change 
1 21 . 6 35 1 1 8 . 7 2 5 
83 7 . 006 * 1 1 6 5 . 0 25** 
508 . 3 5 5  1 2 . 284 
1 53 . 023 3 9 . 4 . 7 0 1  
TABLE 2 9 .  MEAN SQUARES F OR LACTATION WEIGHT AND BACK FAT 
CHANGES ( PARITY 2 )  
7 0  
Lact at ion 
Source of Lactation 
variation df wt change df 
Herd 1 3 27 . 1 98 1 
Treatment ( Trt ) 1 7 34 . 244** 1 
Herd x Trt 1 1 09 . 7  43 1 . 
Error 40 90 . 7 7 6  41 
*P< . 0 5 . 
**P< . 0 1 . 
TABLE 3 0 . CHI-SQUARE ANALYSI S FOR NUMBER OF 
STILLBIRTHS AND MUMMIFIED FETUSES 
PER LITTER ( PARITY 2 )  
Compari son 
No .  of  s t i l lb i rths pe r l i t ter 
No .  of mummif ied fetu s e s  per l it ter 
x 2 value = 3 . 84 , 1 df 
x2 value 
6 . 0 Meal 
vs 
9 . 0 Mea l  
. • 9 9  
2 . 7 8 
b ackf a t  
change 
2 . 1 7 0  
2 5 .6 81 * 
4 . 83 3  
5 . 2 45 
7 1  
TABLE 3 1 . MEAN. SQUARES F OR S OW BREEDING WEIGHTS AND PARITY 2 WEANING 




Treatment ( Trt ) 
Herd x Trt 
Days of l ac t at ion 
Error 
*P< . 0 5 . 





2 9  
Breed ing 
wt 
1 27 2  . 7 7 7* 
91 . 26 7 
43 . 7 6 1  
256 . 1 21 
Wean ing 
df wt 
1 . 7 1 0 
1 2 93 . 453 ** 
1 4 .6 67 
1 3 . 1 6 1  
28 1 0 . 1 27 
TABLE 3 2 . MEAN SQUARES FOR 1 1 0-D GESTATION SOW WEIGHTS AND . 
BACKFAT MEASUREMENTS ( PARITY 3 )  
Sourc e  of 
var iat ion 
Herd 
Treatment ( Trt ) 
Herd x Trt 
Error 






1 1 0-d 1 1 0-d 
wt backfat  
22 . 41 9  9 . 6 6 3  
51 . 51 0  2 1 2 . 27 3** 
48 . 9 98  3 . 47 9 
3 6 6 . 420 1 1 . 2 86 
TABLE 3 3 . MEAN SQUARES FOR POSTFARROWING AND 7 -D LACTATION 
SOW WE IGHTS ( PARITY 3 )  
Source of Po s t farrowing 7 -d 
variat ion df  wt df wt 
Herd 1 1 1 0 . 3 1 2 1 2 3 . 1 7 1  
Treatment ( Trt ) 1 3 5 . 41 5  1 6 2 . 3 07 
Herd x Trt 1 9 8 . 092 1 1 09 . 6 90 
Error 2 9  3 44 .6 6 0  28 3 08 . 3 3 8  
TABLE 3 4 .  MEAN SQUARTES FOR 1 4- AND 21-D LACTATION SOW WE IGHTS AND 
1 4-D LACTATION BACKFAT MEASUREMENTS ( PARITY 3 )  
Source of 1 4-d 2 1 -d 1 4-d 
var iation df wt wt b ackfat 
7 2  
Herd 1 1 . 1 58 . 1 40 2 1 7 . 5 1 7 ** 
Treatment ( Trt ) 1 20 . 93 7  17 2 . 53 1 1 7  4 . 3 6 8** 
Herd x Trt 1 57 3 . 81 1  952 . 57 9  1 . 5 87 
Error 2 8  3 06 . 43 9  3 5 4 . 449 8 . 526 
**P< . 01 . 
TABLE 3 5 . MEAN SQUARES F OR WEANING SOW WEIGHTS AND BACKFAT 
MEASUREMENTS ( PARITY 3 )  
Source of Weaning Wean ing 
var iation df wt wt 
Herd 1 1 54 . 6 6 9  41 . 90 8* 
Treatment ( Trt ) 1 200 . 3 95 1 03 . 0 92** 
Herd x Trt 1 1 3 96 . 3 03 . 3 1 5  
Days o f  l ac t ation 1 3 53 . 6 1 8  . 09 8  
Error 27 41 5 . 6 5 4 9 . 1 43 
*P< . 0 5 . 
**P < . 0 1 . 
TABLE 36 . MEAN SQUARES FOR WEEKLY LACTATION FEED C ONSUMPTION 
( PARITY 3 )  
Source of 0 to 8 to  1 5  to 2 2  d to 
variat ion df  7 d 1 4  d 21  d df we an ing 
Herd 1 3 27 . 3 1 2* 241 . 6 45 . 2 55 1 7 1 . 0 23 
Treatment ( Trt ) 1 3 2 . 5 20 6 6 7 . 407 * 765  . 2 47 ** 1 3 50 .·9 42* 
Herd x Trt 1 3 5 . 6 7 2  27 . 93 8  83 . 07 2  1 1 6 . 90 1  
Days o f  l ac t ation 1 5 56 1 .  96 2** 
Error 28 7 7 . 1 94 88 . 428 6 4 . 007 25  6 2 . 7 06 
*P< . 0 5 . 
**P< . 0 1 . 
7 3  
TABLE 37 . MEAN SQUARES FOR NUMBER OF PIGS BORN ALIVE AND LITTER AND 
PIG B IRTH WEIGHTS ( PARITY 3 )  
Source o f  
var iat ion 
Herd 
Treatment ( Trt ) 
Herd x Trt 
Error 




Treatment ( Trt ) 
Herd x Trt 
Error 
No .  born Lit ter P ig 
df al ive wt wt 
1 8 . 5 1 8  3 5 . 5 27 . 040 
1 1 . 3 3 6  1 3 . 9 82 . 0 5 9  
1 1 4 . 8 90 2 4 . 7 33 . 0 25 
2 9  8 . 3 02 9 . 92 9  . 0 45 
MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND PIG 
WEIGHTS AT 7 D OF AGE ( PARITY 3 )  
No . of Lit ter P ig 
df pigs df wt wt 
1 . 00 0  1 1 3 1 .6 02 .6 87 
1 1 5 . 1 94 1 88 . 823 . 490 
1 8 . 06 7  1 1 1 5 . 5 86 . 009  
29  9 . 095  28  42 . 5 5 8  . 2 21 
TABLE 3 9 .  MEAN SQt]ARES FOR NUMBER OF PIGS AND LITTER AND PIG 
WEIGHTS AT 14  D OF AGE ( PARITY 3 )  
Source of No .  of Lit ter P ig 
variation df  pigs df wt wt 
Herd 1 . 41 8  1 41 1 .6 7 9* 1 .3 6 9  
Treatment (Trt ) 1 20 . 47 3  1 26 9 . 56 5  1 . 0 21 
Herd x Trt 1 1 2 . 0 20 1 425 .6 6 8* . 00 1  
Error 2 9  9 . 06 5  28  86 . 91 2  . 423 
*P< . 0 5 . 
7 4  
TABLE 40 . MEAN SQUARES F OR NUMBER OF PIGS AND LITTER AND PIG WEIGHTS 




Treatment ( Trt ) 
Herd x Trt 
Error 





2 9  
No . o f  
pigs 
. 3 23 
1 9 . 7 7 0  
1 4 . 890 
9 . 067 
Lit ter P ig 
df wt wt 
1 6 5 9 . 6 7 4* 1 . 1 29 
1 203 . 80 8  . 004 
1 86 1 . 006 * . 093 
28 1 45 . 1 7 2  • 7 90 
TABLE 41 • MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND P IG 
WEIGHTS AT WEANING ( PARITY 3 )  
Source of No . of - Lit ter P ig 
var iation df pigs df  wt wt 
Herd 1 . 7 23 1 1 01 6 .6 76* 3 . 7 00 
Treatment ( Trt ) 1 1 7 . 3 41 1 1 7 3 . 91 2  . 87 4  
Herd x Trt 1 1 2 . 7 93 1 1 36 5 . 7 70* . 26 2  
Days o f  l ac t ation 1 1 7 28 . 523** 1 6  . 3 42* . 
Error 2 9  8 . 7 77 27 1 91 . 553 2 .6 86 
*P< . 0 5 . 
**P< . 0 1 . 
TABLE 42 . MEAN SQUARES FOR DAYS OF LACTATION AND DAY S TO RETURN 
TO ESTRUS ( PARITY 3 )  
Days t o  
Source of Days of return 
variation df l ac t at ion df to e s trus 
Herd 1 86 . 3 47 *  1 1 7  • .7 6 1** 
Treatment ( Trt ) 1 1 5 .7 17  1 . 01 4  
Herd x Trt 1 40 . 6 7 5  1 . 042 
Error 2 9  1 5 . 850 25 . 1 .  920 
*P< . 0 5 . 
**P < . 0 1 . 
I 
TABLE 43 . MEAN SQUARES FOR GESTATION WEIGHT AND BACKFAT 
CHANGES ( PARITY 3 )  





Treatment ( Trt ) 
Herd x Trt 
Error 
*P< . 0 5 . 





2 9  
Ges tation b ac kf a t  
w t  change change 
957 .3 55** 27 . 6 35* 
3 . 86 5  6 . 53 4 
. 1 48 1 4 .6 34 
5 5 . 402 6 . 447 
TABLE 44 . MEAN SQUARES FOR LACTATION WEIGHT AND BACKFAT 
CHANGES ( PARITY 3 )  
Source of Lactation 
variat ion df  wt  change 
Herd 1 1 91 . 983 
Treatment ( Trt ) 1 47 4 . 07 8 . 
Herd x Trt 1 .1 81 6 . 7 1 5** 
Error 2 8  1 7 8 . 844 
**P< . O l . 
TABLE 45 . CHI-SQUARE ANALYSIS FOR NUMBER OF 
STILLBIRTHS AND MUMMIFIED FETUSES 
PER LITTER (PARITY 3 )  
�omparison 
No .  of s t il lbirths per l it ter 
No . of mummif ied f e tuses  per l it ter 
x2 value = 3 . 84 ,  1 df 
x2 value 
6 . 0 Meal 
vs 
9 . 0 Meal  
3 . 7 1  
. oo 
Lac t at ion 
b ackfat 
c·hange 
1 7 . 6 3 8  
1 6 . 9 9 4  
5 . 891  
4 . 6 07 
TABLE 46 . MEAN SQUARES FOR 1 1  0-D GESTATION SOW WEIGHTS AND 
BACKFAT MEASUREMENTS ( COMBINED ) 
Source of 1 1 0-d 1 1 0-d 
var iation df  wt  df b ackfat  
Parity 2 1 3 20 5 . 81 1** 2 2 9 . 0 40 
Herd 1 2 1 6 3 . 7 1 5** 1 20 . 82 8  
Herd x par ity 2 3 5 4 . 1 3 8  2 56 . 2 20** 
Treatment (Trt ) 1 1 6 53 . 0 1 0* 1 898  . 3 43 ** 
Trt x parity 2 260 . 56 8  2 5 4 . 1 28** 
Herd x Trt 1 87 1 . 07 8 1 1 . 90 2 
Herd x parity x Trt 2 53 . 5 45 2 1 . 2 2 4  
Error 1 28 289 . 90 8  1 3 0  9 . 947 
*P< . 0 5 . 
**P< . 0 1 . 
TABLE 47 . MEAN SQUARES FOR POSTFARROWING AND 7-D LACTATION 
SOW WE IGHTS ( COMBINED ) 
Source of Post  farrowing 7 -d 
variation df wt d f  wt 
7 6  
Parity 2 1 3 5 23 . 203** 2 1 5 5 0 0 . 2 08** 
Herd 1 209 9 . 7 45** 1 7 7 1 . 407 
Herd x parity 2 1 3·7 . 6 83 2 7 8 . 06 1  
Treatment ( Trt ) 1 6 34 .333  1 8 9 . 95 4  
Trt x parity 2 56 . 96 0  2 1 46 . 0 47 
Herd x Trt 1 6 20 .6 94 1 .2 . 03 2  
Herd x par ity x Trt 2 1 7 .6 27 2 1 26 . 6 47 
Error 1 29 234 . 3 5 4  1 25 23 9 . 7 5 4 
**P< . 0 1 . 
7 7  
TABLE 48 . MEAN SQUARES FOR 1 4- AND 21-D LACTATION S OW  WEIGHTS 
AND 1 4-D LACTATION BACKFAT MEASUREMENTS ( COMBINED ) 
Source of 1 4-d 21-d 1 4-d 
variation df wt wt df b ackfat  
Parity 2 1 43 16 .  923** 1 3 7 56 . 5 50** 2 21 . 243 *  
Herd 1 5 85 . 6 66 57 4 . 3 6 7  1 . 1 5 1 
Herd x parity 2 1 07 . 7 2 4  1 42 . 03 3  2 5 1 . 3 02** 
Treatment ( Trt ) 1 . 7 3 9  6 6 . 003 1 6 5 5  . 3 49** 
Trt x parity 2 1 7 . 90 0  1 94 . 26 9  2 3 7 . 27 6* 
Herd x Trt 1 50 . 3 51 6 26 . 96 2  1 2 . 022 
Herd x Tr t  x parity 2 · 3 46 .6 1 9 3 08 . 483 2 6 . 455 
Error 1 20 2 42 .6 13 281 . 83 7  1 21 8 . 2 04 
*P< . O S . 
**P< . 0 1 . 
TABLE 49 . MEAN SQUARES FOR WEANING SOW WEIGHTS AND 
BACKFAT MEASUREMENTS ( COMBINED ) 
Source of Weaning Wean ing 
variat ion d f  wt df  backfat  
Par ity 2 1 6 87 3 . 9 88** 2 1 7 . 53 7  
Herd 1 9 . 6 5 1  1 . 3 6 9  
Herd x par ity 2 3 01 . 492 2 5 1 . 6 7 1** 
Treatment ( Trt ) 1 . 27 6  1 5 5 4 . 442** 
Trt x parity 2 451 . 25 0  2 1 3 . 5 22 
Herd x Trt 1 1 07 9 . 07 5 1 1 4 . 1 1 5  
Herd x Trt x parity 2 466 . 83 4  2 2 . 3 41 
Days o f  l ac t at ion 1 1 225 . 46 1* 1. . 006 
Error 1 1 9  2 99 . 7 6 8  1 21 9 .  7 17 
*P< . O S . 
**P< . o r ·. 
, . 
TABLE S O . MEAN SQUARES FOR WEEKLY . LACTATION FEED 
CONSUMPTION ( COMB INED ) 
Source of 0 to 8 to 1 5  to 
variat ion df 7 d d f  1 4  d 2 1  d df . 
Parity 2 3 53 . 91 2** 2 , 1 27 0 . 1 6 4** 907 . 92 9** 2 
Herd 1 44 . 6 80 1 4 .6 84 1 1 1 . 3 7 0  1 
Herd x par ity 2 43 8 . 883** 2 3 13 .3 6 3* 1 6 9 . 07 3  2 
Treatment (Trt ) 1 453 . 90 2** 1 2 97 4 . 405** 2 46 5  . 5 85** 1 
Trt x parity 2 2 1 . 3  97 2 20 .6 91 8 . 903 2 
Herd x Trt 1 1 6 5 . 888 1 1 . 951  25 . 6 49 1 
Herd x Trt x 2 4 .7 6 8  2 6 5 . 9 52 1 96 . 1 3 8  2 
parity 
Days of 1 
lact at ion 
Error 1 26 6 0 . 3 03 1 21 85 . 240 81 . 7 26 1 07 
*P< . O S . 
**P< . 0 1 . 
7 8  
2 2  d to  
we·aning 
1 40 2 . 044** 
1 6 6 . 8 86 
1 83 . 07 0  
56 5 . 449* 
6 9 . 0 51 
5 3 . 9 44 
3 9 . 3 1 4 
1 7 53 9  . 3 93** 
9 9 . 3 22 
TABLE 51  • MEAN SQUARES FOR NUMBER OF PIGS BORN ALIVE AND L ITTER 
AND PIG WEIGHTS (COMBINED ) . 
Source o f  No .  born L it ter P ig 
var iation df  al ive wt wt 
Parity 2 1 0 . 206 85 . 896 ** . 3 16** 
Herd 1 . 544 43 .6 89* . 2 1 8** 
Herd x parity 2 8 . 7 96 6 . 27 9 . 03 2  
Treatment ( Trt ) 1 . 3 1 0  21 . 7  34 . 1 29 
Trt x parity 2 1 .3 6 5  6 . 042 . 006 
Herd x Trt 1 1 5 . 497 24 . 45 9  . 007 
Herd x Trt x parity 2 3 .3 25 7 . 2 49 . 0 1 5  
Error 1 3 0  6 . 3 7 0  8 . 0 47 . 03 9  
*P < . O S . 
**P< . 0 1 . 
7 9  
TABLE 5 2 . MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND PIG WEIGHTS 
AT 7 D OF AGE (COMBINED ) 
Source of No . of Lit ter P ig 
variat ion df .pigs df wt wt 
Parity 2 40 .6 1 5* 2 246 .365** 1 . 47 4** 
Herd 1 5 . 1 1 0 1 1 46  . 6 3 0* 1 . 1 04* 
Herd x parity 2 1 2 . 57 3  2 3 5 .6 96 . 0 80 
Treatment ( Trt ) 1 9 . 482 1 2 .7 7 2  . 03 4  
Trt x par ity 2 4 .7 00 2 1 40 . 92 1 *  . 3 2 4  
Herd x Trt 1 2 .6 91 1 2 43 . 91 3** . 06 1 
Herd x Trt x parity 2 4 . 009 2 43 . 85 8  . 0 41 
Error 1 3 0  9 . 1 7 7  1 24 3 3 . 0 5 9  . 1 91 
*P< . 0 5 . 
**P< . 0 1 . 
TABLE 53 . MEAN SQUARES FOR NUMBER OF PIGS AND LITTER AND P IG 
WEIGHTS AT 1 4  D OF AGE ( COMBINED ) 
Source of No . of L it t er P ig 
variat ion df pigs df wt wt 
Parity 2 6 0 . 5 94** 2 6 6 4 . 7 06 ** 3 . 8 92** 
Herd 1 1 1 . 883 1 200 . 1 7 2  1 . 3 3 6  
Herd x parity 2 2 5 . 5 94 2 1 7 9 . 5 97 . 286 
Treatment ( Trt ) · 1 · 5 .6 00 1 25 . 47 5 . 0 56 
Trt x parity 2 1 2 .3 3 1  2 526 . 07 7** 1 . 3 20 
Herd x Trt 1 1 1 . 92 9  1 92 5 . 96 8** 1 . 07 8 
Herd x Trt x parity 2 2 . 896 2 1 66 .042 . 3 1 6  
Error 1 3 0  9 . 357  1 21 7 2 . 449 . 46 5  
**P< . 0 1 . 
) . 
80 
TABLE 5 4 .  MEAN SQUARES FOR NUMBER OF P IGS AND LITTER AND P IG 
WEIGHTS AT 2 1  D OF AGE (COMBINED ) 
Source o f  No . o f  Litter P ig 
variat ion df pigs df wt wt 
Parity 2 7 4 . 80 2** 2 2 21 0 . 7 43 ** 1 4 . 7 7 4** 
Herd 1 1 6 . 6 45 1 1 1 3 . 1 52 • 7 7 1  
Herd x parity 2 3 3 . 81 5* 2 550 . 41 9** . 3 6 9  
Treatment ( Trt ) 1 5 .0 22 1 7 5 . 0 58 . 91 9  
Trt x parity 2 1 1 . 949 2 . 46 3 . 3 3 0* . 257 
Herd x Trt 1 1 0 . 2 47 1 1 05 4 .6 95** . 3 34 
Herd x Trt x parity 2 4 .7 37 2 3 20 . 840 . 3 7 3  
Error 1 3 0  8 .6 17 1 21 1 06 . 95 1  . 7 97 
*P< . 0 5 . 
**P < . 0 1 . 
TABLE 55 . MEANS SQUARES FOR NUMBER OF P IGS AND LITTER AND P IG 
WEIGHTS AT WEANING ( COMBINED) 
Source of No . of L it ter P ig 
variat ion df pigs df wt wt 
Parity 2 7 3 . 53 5** 2 3 7 6 4 �
·47 8** 26 . 88 8** 
Herd 1 1 3 . 80 1  1 1 6 . 46  9 . 1 1 0 
Herd x parity 2 3 5 . 1 6 7 *  2 96 5 . 96 0** 2 .6 88 
Treatment ( Trt ) . 1 4 . 0 03 1 43 . 27 9  . 000 
Trt x parity · 2 1 1 . 1 49 2 3 5 4 . 555  1 . 1 3 9  
Herd x Trt 1 8 . 7 66 1 1 01 2 . 409** . • 27 2 
Herd x Trt x parity 2 4 . 1 07 2 3 43 . 026 . 03 0  
Days o f  l actation 1 1 6 17 . 7 3 2** 2 4 . 83 2** 
Error 1 3 0  8 . 489 1 20 1 36 . 7 6 8  1 . 5 1 1 
*P< . 0 5 . 
**P< . 0 1 . 
81 
TABLE 56 • MEAN SQUARES FOR DAYS OF LACTATION AND DAYS TO RETURN 
TO ESTRU S  POSTWEANING ( COMBINED) 
Days to  Source o f  
return 
variat ion df 
Parity 2 
Herd 1 
Herd x parity 2 
Treatment ( Trt ) 1 
Trt x parity 2 
Herd x Trt 1 
Herd x Trt x par ity 2 
Error 1 3 0  
*P< . 0 5 . 
**P< . O l . 
Days of 
lac t a tion d f  
7 7 .7  8 1  * 2 
209 . 3 43** 1 
1 1 . 1 84 2 
44 . 85 5  1 
. 7 7 7  2 
3 5 . 1 5 9 1 
9 . 80 1  2 
20 . 82 1  1 1 6  
TABLE 57 . CHI-SQUARE ANALYSIS FOR NUMBER OF 
STILLBIRTHS AND MUMMIFIED FETUSES 
PER LITTER ( COMB INED ) 
Comparis on 
No . of s t i l lb irths per l it te r  
No . of mummif ied f e tu s e s  p e r  l it ter 
x2 value s 3 . 84 , 1 df 
x2 value 
6 . 0 Mea l  
vs 
9- . 0 Mea l  
. 2 2 
. oo 
t o  e s t ru s  
2 5 7 . 1 29** 
1 6 0 . 0 1 9** 
6 5  . 3 27 ** 
1 . 1 95 
. 6 00 
. 01 0  
. 023 
1 1 . 3 83 
) . 
